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^ (54) Title: REMEDY FOR THROMBOPENIA 

< 

. (54) flBSa)«l*: Jlil/MRM'>&J^«^J 
QO 

(57) Abstract: By obtaining and purifying antihuman Mpl antibody, antihuman Mpl sv(Fv)2 is purified with the use of a genetic 
engineering technique. Further, antihuman Mpl sc(FV)2 is successfully humanized. By evaluating the TPO-like agonistic activity 
of sc(Fv)2, it is found out that sc(Fv)2 shows a high agonistic activity to antihuman Mpl antibody and the activity is comparable 
or even superior to the activity of human TPO which is a natural ligand. It is also found out that VB22B sc(Fv)2 and humanized 
VB22B sc(Fv)2 have an effect of increasing platelets in vivo. 

<S (57) mm-, tat hMpltitft^lSI^ ■ mSL.. ^lfe^X^fi<I#5±^fflL^Ttitt hMpI sv(Fv)2$fflS!iLfco $ t>lctat 

OhMpl sc(Fv)2$ t h'(b-r-5ci:lcj*:ajLfco sc(Fv)2©TPOlt TrT^X ha&i4*S¥<ffi Lfc t C , tilt hMplBtt*:l= 
>!*L-C, sc(Fv)2(*iftl^T=r^X hStt^^L. :tf > Kt?$)-5hunianTPOi:l^lfJ«l±055S14*^-r C i:A<^i•3b^o 

!^ fco *f=. invivolC33L>-rVB22B sc(Fv)233cfctXt h'fbVB22B sc(Fv)2A<Jlil/MSit»lf^ffl$^t" -5 C i: ^jiffl Lfco 
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m m m 

[0001] ^mmi^Mpi^mmi-^^i^^^^m^tvx^mi-^sk/hmm^i^mi^mmKm 

[0002] hn:/3}?7K3^^^ (Thrombopoietin : TPO) {i, g^^^cD3tjfiL^J}S(Dii5S^^^k^ 
^=itic=^—f!j|tia^ (Megakaryocyte colony-stimulating factor) fe^V^f-Jc-MPLy;^^ 

[0003] MpU*TPO(D^^#:-efc«9. Cluster of Differentiation (CD) ^J^^bTf^CDllOtCU 
;^h$ti^o thMpl(Ditte^^Sa^'J}*gEfc^tlf$ti.T:jB<9 (##fFJcmiX«. 
Genebank:NM_005373#M) ^ 6S5T^yW)^h^J^^M^i^^^h->^-i-/l-^^^V^^^ 
^m^tl. m^tfh^o ~^fc. 635T^7^J;>9®VHruncatedform^5^^>tbTV>§o 

[0004] ^4h^4:y^mt^<D^<u. v^^>v<D'^-^\z.x'o^mi^m±7!)>2mmtu ^y^^^ 
^^ir^^t^m^^nx\ 

[0005] . c^yjT^Lnj^K^^^- (EPO) ^W#:{c:^i-§^^;5S3^yp?>t2>!K3i^>'atg^ft 

[0006] X. MpUclJ^^L. TPOTdt=:.::^h^^:^7^ir^^m^m^^tlX\ (##rF:Scm 
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[0007] -:^X\ TPOT=f (scFv) ^S^^^ttTV ^§ (#fF:Scm 

l#M)o Vf)^Vfj::d^h. scFv;dSTPOT=f-^h?gtt^^-r^i^^LT. scFvO— 

W:i:m2~4#M)o 

[0008] #fp^mi : ^|S#fFm6342220-^ 
m'FXm : ISI^<k^lfi^01/79494^ 
#rF:S:i^3 : 15^^^^02/33072^ 
#fF:S:m4: B^<25r^m02/33073-^ 

##fF:5:fi^l:Palacios^>^. Cell. 1985^. Vol.41, p.727-734 
##f1^^S^2:Souyri^>^. CelU 1990^. Vol.63, p. 1137-1147 
##fFJCi^3: Elliott Sh^, J.Biol.Chem., 1996^. Vol.271(40). p.24691-24697 
##fF:SC^4:Abe fe^. Immunol. Lett. 1998^. V0I.6K p.73-78 
##fF:5:F^5:Bijia Deng^>^. Blood. 1998^. Vol.92, p. 1981-1988 

[0009] ^mmn^<Dx^f^VKm^M.^x^^tifch(DxhK). ^(d @ e^{*TPoi/-fey^— 

[0010] ;*:^0^#^>fi_hfEBiM^^^-r^fci?)(^ffe:tW^^tT^ceofCo ^ 
thMpl^#:vB22B^^#•)»^b.ae^^X^e«J#^fe^fflv^T-;$:^^^(D^m 

MpliiT:#:Diabody^|i,^i^^— pCXND3-VB22B db^#Mb/'o ^^t^Bl^i^i^?— 
pCXND3-VB22B db^fflV^T. ^thMpl^#:sc(Fv)2^Ji.^i^i57— pCXND3-VB22B 
sc(Fv)2^f^Mb/-o ^(Dl^^^i^iS?— PCXND3-VB22B sc(Fv)2^CHO-DG44|PlJiS-e 
^m^-fr. J§*-h»>5^b^thMpl sc(Fv)2^)ft^b:^Co *fc. VB22B sc(Fv)2(^TPO 
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m.T:^^^::^hf^^^Wi^\^fct^^. VB22B IgG i;i>Etb-C. VB22B sc(Fv)2fii^V^T=^ 

[0011] «0j!#^f*5aS<Z)th^[iVB22B sc(Fv)2^{^Mi-§i^t-i?5c-B^JbfCo *fc. 

^hK. ^^^m^hi-i. in vivo^^*DV^TVB22B sc(Fv)2*5j;tJ?th^t;VB22B sc(Fv)2 

[0012] ;^^5g{*J;<9*#:e^tz:{*. i^>lT(^[l]~[22] fziMi-^o 

Cl] TPO^^#: (Mpl) --Oi|g'a'^tt^*-r§sc(Fv)2^#^^i>i:bT-^*-r^jfiL 

Mo 

[6] mmm'B-: U 2. 3l;i|E«(DT5y^ia^J;5^^>/^6CDRl. 2. S^^i-^MM 

[8] [6] {cmm(Dmm'^mmm. ^xxf m Kmm(Dmm'^^mm^^ir^^i$i 

[9] [6]~[8](DV^-rtL;0^^ctBft<DT^y^iE^|J^c:^3V^TlX^*1S^<DT^y^;^sg 
[10] [6] ~ [8] (DV ^-r*x;0^tCfB«(D^#:;OSmm-r^^t>— ^^Smi-^^ft:^ 
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4 

[12] TPOg^#: (Mpl) --©^'^^tt^*-r5sc(Fv)2^^5gj^^^«bUT-^W-rS 
[13] sc(Fv)2cI='(D-ST^^^;6Syi/;i;— -e5g'a-^tL-rV^Sri^#^i:ii-5. [12] 

[14] :5n5T5/^T?feSri:^#'^i-rSx [13] \z.wm.<DisL/bW^1iVM. 

o 

[16] tbMpl&t/i^/l-MpU31?^UTT=f:=^;^b^tt^^i-^^#;^fl'^fife^)-^l-"^'a 

[17] Ba^J#-B-:l^ 2. 3j3:|B^CDT$ymiB^iJ;6^f53^^SCDRl. 2. Z^^-t^Mm^ 

[18] ia^iJ#-^:4. 5. e>\Z.mWL<DT^jmW.^U^hfi:^CX^RU 2. S^^i-^g^Rl 

[19] [17] miB^a^fl:^ Bi^M*^. *3j:tj«[i8] \z.mwi.(Dmm^^nm:^'r^ 

[20] [17] ~ [19] (Dv^-rtL:e)>^^fE^60T5:/miB^|J^^:*5v^rlXtt^^<^T5/^ 

#Jp*3itJ^/^fc}4#A^ti.. ;6^o[l7]~[19](7)V^-ftL;0^{3:tBtt 
[21] [1 7] ~ [19] N-m*^31|a^(D^#:«lii-S:i^t°h— 

[22] tbMpi©26# @ ^>e>274# @ ©T5:^mgP^iL^mii-rs^^^^^fife:55-i:U-r 

-^:^i-5l&L/jNt^ii*P^Jo 

[0013] [m l-l]tHfeia^Sa^J (hVB22B p-z, hVB22B g-e. hVB22B e. hVB22B u2-wz4*5 i 
t«iVB22B q-wz5:VH)*5j;m;Hb^^ia^'J(hVB22B p-z. hVB22B g-e. hVB22B 



^ m m (M26) 
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e. hVB22B u2--wz4*3j;mVB22B q-wz5:VL)> ti:ibmz.PRi3XXfCDR(DM}t-\^^ 

cm 1-2] mi-1 (Dm^^^-rmx-h^o 

Cll2]iE#;^^^-f1J'/v^cl4o^tS■^^7;:^VB22BS-^^®^f^'Jk/J^^^^^^-r^'^:7-e 

^'7Xh?>o VB22B sc(Fv)2»®n"p^'g^LfCo 

[|^6]BaF-huinan Mpl^^ V ^fcVB22B^#:<DT=^':^;5^^SlttW'(ffi0^m^^i-;^'■'^:7 

[®7]BaF--monkeyMpl^ffiV^:fe:VB22B^#:®T=f=^^?&ttfP'ffi^^^:f:tr:^i-^^^^ 

[|I!8]M-07et'>^ V >7tVB22B^^69T:=^'^;^h?g-ttf¥'ffi<7:)5^:^^^-r^'^:7-t?feSo 
Clil9]|ll9{^> ■^'^7>;^VB22B sc(Fv)2*5 j:miVB22B e sc(Fv)2s hVB22B g-e sc(Fv)2 
^^V^T. BaF3-human MplX(DTPOmT^^^h^B.t:WM\^tc^3^^^irmX:h 
So «&IAttS^^S(450nin/655nin)^^U ^Wfi?ftS%^i-o 
[01O]|1I1O}:±, •^!J7;^MVB22B sc(Fv)2*5j:y«hVB22B p-z sc(Fv)2. hVB22B u2-wz 
4 sc(Fv)2^^i/^r. BaF3-human MpI-ecOTPO«Trf=:^h^S-tt^i¥ffl-fc|^:i:tr{3: 

^-rE!-e$>So i^#fifK^^(450nm/655nm)^^U mmitm^^^i-o 

•^!j7;j?.MVB22B sc(Fv)2d3j;miVB22B q-wz5 sc(Fv)2%ffiV^-C. BaF 
3-human MplT<Z)TPOilT=f=^f^'|4trW^ffibfci^^^^i-|g-efoSo i^Wf^S^ 
7feS(450nm/655nm)^^b, ^l4f4iftJt^^i-o 

[Iiil2]|1112{i, lES';;^— ^5'-f1^/^{^*5{t'5hVB22B u2-wz4 sc(FV)2/£f3t;«{;:hVB22B 
q-wz5 sc(FV)2<D^[h1 }^ If (zi J::5 Jfc/J^^£i# ^^i-|ll-CfcSo 

[0014] . TPO^mi^ (Mpl) tC|t-a^-r5^#:^^^^^^UT^^-r5. Jk/J^:^ 



^mm (mm) 
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[0015] :^mm<Dtn.m^i^. i&^^^t^tifciTii^^ wmi$^^^^^^tmm<^t^<DT^y 

m)7!)^^^^vf:imm^i^. mmi)m^^tifc^i$i. j^^ir^pfer/^^^^rt-^m^o 
[0016] ik/buwj^^muMnik<^(Dik^bmmm'j-^ir;5mB-ch^o 

H^bT«. 'wmB^mmm<Dm{i^\ mm^^ik. mmycm. mmycm. mm 

^/hW^{P-^. May-HegglinM^3£^ Mport^j^M. Bemard-Soulier^^S^. gray 

plateiemmm. wiskott-AidrichS^S^. i>^^i±ik/bUM'Pi±^Wn. MM^W^ 

^J.SJfiL/J^«M^-l4^gE^. Wisk^mMm. ik^\±ik^hmm<p^mnim. msk^ 
mmmmmm. mm^xm\Hskmmm. i^mmmm. mm^tkmm. axji^^w 
^<::^m. mmmrLmm. i&i^u. ^n^sk/hum^i^m. ±mmsk. m-mm-^^^- 

{i^mmmmn4>^—y^n>'^-^Kx^sk^}mm{i^m<DmmKhm\^^^^t7!)^'e^ 
So ^oT. ^mm(Dsk/hmm{i^mmmmt-(iy^—^^t2i^(Dmmmmit^m±. 
wffl-e$>6o L;5^b/^:d5^>. ^mm<Dik^hm.wpmi'±. ±^(Dmmi^x^sk/huu 

[0017] sk^hmw>mi^. —^ma'iMm5k^<^sk4^m<Dm^xmm^ti. mK.it. 0 
;^^^c:*5v^T^^afi^. sk/hmm^io:^y^ ixLj^T(Dm^icsk4^mwj^mt^m^ti 
5o VTb^vf3:7b^h. :^mmi^^\^^xi'i. mnik^(Dsk^hm(Dm^mmmm^±.mo 

TV >§^^TfeoTtj, ik/bm^mM^-^^ii^-^m^^h^tmm^fh^'^mich^m^ 

[0018] jk/hummmit. sk/bm^mm^^^ n m-^^mm^n^mm'c^^*). sk/bm^m 
{>ikmi^h^m^i^^m^tixhx\^u sk/hm^m{i^^mi^tf:\^^m^i^^m^ti 
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[0019] UpmTPO(D^^i^X^K). \lhMpmi&^^M^^\l^^i^M^^tl^X\ (Palacios 
et aU CelU 1985^. Vol.41. p.727-734Xf*. Genebank:NM_005373) » X. 
1f/VMpl(igS/@a^J#^:67. T^y^/'ia^J#^:68). -^<^^Mpl 
(GenBank#NM_010823)(Dia^Jt)^(cl<i^^-efeSo thMpl(DT^y^ia^J^iB^J#-^ : 

[0020] X. tc:j3ft§MpU;i}i. _h3z&OMpUc*5V ^XT^jm.ii^mM. ¥sM. m 

^^Xfc^MMpl^Wft^^i-^m^o ^MMplcD^^^JirLTf*. Matthias 
Ballmaier et al., BLOOD, (2001), Vol.97, No.l, P139^^^:|E^$^^fc^MMpl?r# 

[0021] ifm^ ^x\%yip\^mwr^^m^m\z.m&-^Xhfii\ ^t^. ^.f^ummm^ 
^z.h-h^'nm.x^^ii^^ f?[ix.f^\ mMmwm.(D^mz.xy)mm'r^z.h-h>x^^o 

[0022] MpUc^i-^ST^f^^^^h^tti:}*, g^^Xf*-?r<D5^*fflJ}&-efc^5gifiL#^J3S;e)^bJfiL 

[0024] T=r^^h^fe#ttiim^^i-?wji^ti ^ mM\^<k^(o:^m^iS)^mi^^^}it>^'^^ 
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'^^Jx.fi. G-CSF^^^, mpU neu, GM-CSF§:^#:, EPO^^#:, c-kit, FLT-3#^ 

FDCP-1. FDCP-2, CTLL-2, DA-1, KT-d^^mf^^t-^^^X^^o 

[0025] ^(Dm. T=f^^hi[^^mmir^^Km\^^^mmmtvxn. *e^&t>vx« 
mmfm^t^m^-^mx:h^mwm'r^^t^^'^^^o m^it. mm^Mcen&ee 
assay)(Dmm. «5^(ceii-based assay)(Dit^, mm^<Dmm. ^i^m<Dmm^m 
\^^^t:d^^x^^o mmm^(Dmmt\^xit. mmRft>^i^>^<^M. dna. rna(d* 
mRxj^y^xitMm^j:mi\:.^m\^^^^t^^x^^o mm^it^ti^xit. mK.it. r^ym 
m^Km. m^^Kft^. Ji5^*sjs. m^K^sj^:. mMmmKft^m^m\^^^^t:^^x 

DNA. RNA(Diii|>S. mWXs #;tt^fflV^§^i!^S-et^;5„ mK-it^^^^-T/i^^mm^coT 

mK^^ir^^>-^<^m(7)]}>-m^t^^mmmtir:5^t:d^xt^o m^^(Dmmtv 
xit. m^<Dm^m(Dmt. mK.it. m^mM<DmmR'(^y^xitmmmh. mm 
mi^(Dm^t. mmm(Dm^t. ^m(omt. m'&(omitm^m\^^h^hmx^^o m 

t7!)^x^^o nm<Dmitt\^xit. mmm^&xj^xxitm^(Dm<7)mt. m^&<7) 

]^x(DmM^Xi^—^. ms^m&(Dm^m^m\^^^^tmx^^o ^tih(Dmm(Dm 

mtmmrx(Dmmxmmir^^tf)^x-^^o "^^(Drntti^xi^. ^mi^^^. -f- 

ibtt. mm\H!^M<Dm^m^m\^^^^t^^x^^o m^mwii^tvxit. m^mmm 
tt. mmm^mm^h^o mm\HmM(Dmtti.xitmK.it. mmm\i. 
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[0026] ^ti^(Di^mmmmm-r^:ffmti.xi'i. m^mmnf^<. m.^. ^ 
h(Dmm:i7mitmm^Kt^x\'im^xh^. ^mKit^^z^x. m'M.mm.ir^^z.tii^x 

§o ^fhh<Dm'^:^mt. —D(DW\m:^mx2m!^±<^^mmm^m^i^xh^<. 
mmx:htiit. 2m&<±(Dmm^mf^Rxfyxitmm\^xmmir^^tKx^:^hK 

^m^mm\^y/^:tti^—^xm'&ir^^t^^x^^, 
[0027] ^mm<D0i^i.\ mm<D--Dt\^x. i&^i^imm^mifhti^o ^i^^^t^i^ 

f*. ^;S^^(whole antibody, mx.\tvfhole lgGm)<^—^^^^XmL-X\^^^^^m 

n-^^. i7im^(D^^m^mL^x\^^ti\'£m^m'&^fit}:v\ ^mmK^n^^^ 
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Hb$;n.-CVNTt>J;V\ ^i^m}T-<DM.i^mtVXi^. MK.lt. Fab, Fab\ F(ab')2. Fv 

ti:H^mif^^ti()^x-^^o i&^^^mi^(DMci^mt\^x\t. m^it. pab. Fab' 

, F(ab')2, Fv, scFv (single chain Fv), Diabody, sc(Fv)2 (single chain (Fv)2)jfe^f^# 
[0028] TFvJ m}^ S/J^(D^#:®f>H-efe«9 , ^^/^^MMM^'fi 

tPo tfvj m)fm-D(DVH^xxj^L^^^^^'^^Kx^^fk<m^^fhti^-('^— ( 

VH-VLy-r-^— ) -efe^o # Br^^:^(^3o(D^M^^^^:^ (complementarity 

determining region;CDR) ^S;|cgSf^^i^^ VH-VL^V-^— (^^ffit-felii^l^'^MiL^ 

[0029] scFviCfi, ^#:(DVH*Dj;t/VL;55-^^4x, ^tv^t^^JJ^f^^— (^4^°!;-<:/^K^f^' 
K^^-r^o — Fv/J<y-<:/^Kfi$6)t-VH:}oj;tJ«VL(Dr^(^;Ky-<:/^Ky>';!& 

-^Ay-e*3«9, rtv(cj;t9scFv{*, ^mi^^(D±mc^^mmm:^^^ir^^t^^ 

"C^-S (scFvCD^ffcfJloV^Tf'i, PluckthunlTThe Pharmacology of Monoclonal 
AntibodiesJVol.113 (Rosenburg and Moore ed (Springer Verlag, New York) 

pp.269-315, 1994) ^#M)o ^mmKi3n^]}>^—it. ^(Dmm^M^^^thfz.in. 

[0030] Diabody}*, jt^^ilill^tCj;«9«lg$tLfc^ffi(bivalent)(D^#:8(r>H-^mi-(Homger 
P et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993), EP404,097^, 
W093/11161-^#)o Diabodyfi, 2^(D:^]}^:f^}^^m^^hm}^^tl^^^-(-^—Xh^ 

, a^, :!Ky^:/^K^{*#>5r, i^ci^cti-evL^tA^H;ei5, m^^^^xtfj:\^^m^ 
[0031] :^mmK^\^^x. sk/bmm^i^mmmmxitik/bmmMmK^i^in^Mpi^mm 
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^#:-efe^ (Hudson et al, J Immunol. Methods 1999 ; 231 : 177-189) o sc(Fv)2{*, ^ 

m^hKX'O^tn^thXV^^o sc(Fv)2(i. m^l~£. scFv^])^^^—X'^^^t{^X<^X 

[0032] ^fc20(DVH^U?20(DVL/55, —:$:m^V^^^}'^<DN^mm^^^t\^XVH, 

VU VH, VL ( [VH] IJ^;57— [VL] U [VH] IJ>';5/— [VL] ) (DjlRicl^Ay-CV ^^^t 

[0033] 2<:>(DVHt2<y(DVL(Dm^UWi^±&^m^^§:'^^tl'r. }£(DX^mM)fX^^h 

nx\^xhx\^\ mx.UKiT<Dx^fj:. mmhmif^^t^^x^^o 

[VL] y [VH] [VH] y^-;^— [VL] 

[VH] y >';(7 — [VL] y — [VL] y >^;^7 — [VH] 
[VH] y ^;^7— [VH] y ^;57— [VL] y [VL] 
[VL] y [VL] [VH] V>:fy—LVH] 
[VL] y >^;?7— [VH] y [VL] y [VH] 

[0034] m^<D^mMm^'^^i-^v>^^-t\^xi-i. mi^^j:m^x^mAU^^BM<D 

-<^^Ky:/;^— . Xf^-a^^jb-a^i^y^-;^— (^[Ix.f^. Protein Engineering, 9(3), 
299-305, 19960m) Km^^MVl^:^—^^m^^^^^t:d^X^^7!)^. ^^MK^^^ 

j^CT^^||#;5Sigl:«i-§r^;^s Bjtg-efe;5^s^ M^. l~100T^y|^. 0*b<{i 
3~50T5:y^. 3i;t-^*b<(*5~30T5:7^. #tC^^b<(*12~18T5:/^(^!lx.fi 

. i5T5:/^)-efc§o 
[0035] ^Jx.fi. -<^^Ky^;^— co^-^: 

Ser 

GlySer 
GlyGlySer 
Ser-GlyGly 
Gly • Gly • Gly • Ser 
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Ser • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly 
Gly • Gly • Gly • Gly • Gly • Gly • Ser 
Ser • Gly • Gly • Gly • Gly • Gly • Gly 
(Gly 'Gly Gly 'Gly Ser)n 
(Ser • Gly • Gly • Gly • Gly)n 

[0036] J;o-C*^0J^^*5V^-C#^C^f*bV^sc(Fv)2<^S«^b-C^*. mK.U. J^T*^ 

[VH] -<:/^Ky (isT^y^) [vl] -<:/^Ky >';^-(i5T5y^) [vh] -<:/^K 
Vi^:^—a5T^ym) [VL] 

[0037] ut^^mm) ^y°^}''commi^mif:m\^^htix\^^mm 

(^'^/Vy^^^^iJ^v' W^v'/v) h (BS') , i>^:^}f:;^ {:^^-y:y4^-J;v:fxi\f^:^ 

—V) (DSP), v^^:^fc-';?^(;??>/V>!}Nv?^i57iXW5;i^/V>^nt°:^;^;— (DTSSP) , rn^v:/ 

/Vtfj^(^:^v^>'^^v^/V^^v';^— h) (EGS) , rc^w^i/ijn— /^if;;^ (:X7^/J^ 

y^-^-y^~y4^V';v:=^-^i/^^V) (>?>/^7}^-EGS), v?;^i^ixW5:v?/^M^^ii:(DST), 
S^>?>/V7}N>?>i^->W^i^/V^S^^i^(;?^/V^-DST) , lfv^[2-(><>i5^iyW^K:^=3ri>';57 
;Vi!^:=.jfV:^^-y-) ^n^/V] ■T.jVi^ly (BSOCOES) , [2- {^^/Vi^^^^y^^^^Y^^-y 

tifVT^^M^-y) (^7k;j^-BSOCOES) /^^'-efe«9. z.f\.h(n>^^M 

*LV^^S^^ib^^ttDiabodyX^isc(Fv)2-e$)«9. #t^^^b<{isc(Fv)2-efe;5o - 
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Co, M. S. et al., J. Immunol. (1994) 152, 2968-2976 ; Better, M. and Horwitz, A. 
H., Methods Enzymol. (1989) 178, 476-496 ; Pluckthun, A. and Skerra, A., 
Methods Enzymol. (1989) 178, 497-515 ; Lamoyi, E., Methods Enzymol. (1986) 
121, 652-663 ; Rousseaux, J. et al.. Methods Enzymol. (1986) 121, 663-669 ; Bird, 

R. E. and Walker, B. W., Trends Biotechnol. (1991) 9, 132-137#M)o 
[0039] sc(Fv)2^b$tl./c^Mpl^#:«. Upl\zM\^xm^m^^T=^^:^h^^^^ir:6(D'^\ 

^tii^x^. m^wtiffii^^mf^^t^^x^^o 
[0041] ^yi^iTimt. mfi:mim a ^mim^m.^^f^'^xi^u^fi^buw^xm . m^ 

^fte^-efeSo ^?^'9¥iW-(Dwmt^A^(Divm^m\^xn^^ti)>x^. m^\t. ^ 

#:V^*gfe^:n— p-^;5DNA^t:h^#:C^igfe^=t— Ki-^DNA^^iSISb. itb^^m 
-<^^—\zM^^A^xm^K^X\^M^^^^:LtKi:y)'mhfh^o 
[0042] }lHm.mt. Wmi^ (reshaped) MY^W-thW-^fl. ^fh\±. thJ^^cDHtfLWji^. 

^!jx.J^-VT>;:^^^(D^Mtt^:^fJ^(CDR; complementarity determining region)^ 

^^hfvX\^^mmmff\im<i^^^^EP 125023-^<i^#. wo 96/02576 ^-^J^m. 

0m) o 

[0043] -^^P^^W.(DCDRt}^h^i$^<Dy'\y-~J^U-~^Mi^(framework region; 

FR) t^m'^ir^XoKmnYVtcDNAm^l^. CDR^U?FRM;^(D7^i^^:^f^:^— 

fflV>-CPCRfe{eij;l9'^^i-^(WO98/13388-^<i^#{ei|E«C0;^^^#fiS)o 
[0044] CDR^^VXmW^ti^^h^W^(DyU—M.r7^^^mt. ^BMtt^SfM^^^^^f 
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— A!7— i^'^^^(DT5y^^g^^L-Obj;V^(Sato, K.etal., CancerRes. (1993)53, 

851-856) o 

[0045] ^?<9i7iW-Rxf\^hmitin.w-<D^'^mma'i. ^h^i^<Dh<D7!)^^m^ti. mK.i-£H 

m-Vl-i. C -y 1, C y 2, C y 3, C Y 4^, L^-^f^C k.CX ^'Kffl-T^vlir^S-e^^o * 

[0047] /^*d\ ^p^vifiw^^wt^w^^i'fmi^fc^^ "T^fj:^ «\ FR) ^mmmm 

t^(DXDfmmmMXhX\\ m^.l-i. y^ymW^. ^^^iriW. 

[0048] ^^(Dde^^{(::^tMl::^-*5V^T.MS'. ^^hfii^frMW'<Dr^=:.^V^>m:mW 

[0049] Mpl^^^mi-^tMb^#:(0'^!l^b-Cf*. m5z&(D (9) - (19) iCtBife(DtHb^#:^# 
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[0051] -^mmmMx.MpiK'^^ir^^m'i. =^^'h—:f(Dmm^i:imr^'^^K^mR 

[0053] ^hiZ.:^mm i-*5V ^-C. jfiL/jN;K^^/i^Sm^^JX{iifiL/J^^ii;(JP^J t^-^^tL^Mpl^ 

^tt) ;05EC5O=lOOnMiBJlT. 0*b<{*EC5O=3OnMJ^T^ $b(;i^*b<f* 

EC50=10nM|^i.T-efe§^#:^#ff§^i^^5-e^§o 

[0054] T=r^;^h^i4(Dii!j^;^&(*, mm^K^j^^<D:}jm^x'on^^t^^'^m'^^h'o. m 

iif^L<f*KD=io"'Mj^T^ $^t-^*b<(*KD=io"'Mi^;T<^^#;^#tf§-^;Os-e# 

•So 

[0055] :^mmK^\^^X^ ^mMmMKMpl^(D^^^m^i!)^KD=10*M}^T(D^i$iX:h^ 
^^||#f^^^(D^^^^ffiLTi|lJS-r§r^;65-et:§o f?!lX.(^\ BIAcore 

chip_h(^ rt^mpl-fc® e®^ii^$-iir. ^i^t^mmMp\-Fc(D:ms.i^m^m 
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[0056] ?^^^^4(^-hPS{*#^-Ps^$;^^>fev^;$s, m^\t. ^mmmmm^Y^m^mti: 
[0057] if^^m ^T. iL/hm.m<>m^mMyjti.i5Lfbmmiim\ K-^ipfi^u^i^um. 

«^#:<Z)0^bV ^^#i!bT«. &.y(D (1) ~ (19) <DV ^-r^^^^^-IB«<^M#:^# 

[0058] (l)Ba^J#-^l. 2. 3(VB22B:VH CORK 2. 3) l;ifEft(DT5y^ia^J;6^b?fc5CDRl 
[0059] (2)@S^IJ#-^4. 5. 6 (VB22B:VL CDRl, 2. 3) \Z.m^(DT^jmM^U^hf^^CDR\ 

. 2. z^y^-r^vh^^ts^W-o 

[0060] (3)ga^J#-^: 1, 2, 3(VB22B:VH CDRl, 2, 3) KmWL(DT^/m^m)^hf^^ 

CORK 2, 3^^i-6VH, *3j;t;?iS^J#-^:4, 5, 6(VB22B:VL CDRl. 2. 3) (ilgE^ 

[0061] (4) : 8 (VB22B : VH) \Z.WM.(DT^/mn^n*^hfi:^yH^^t$UW-o 

[0062] (5)ga^J#-^: 10(VB22B:VL) \Z.mWL(DTK/mimt^hfS:^Wl.^^t^^W-o 

[0063] (6) gB^J#-^ : 8 (VB22B : VH) lcl|Eft(DT5/^ia^J;5^^>5fe5VH, *3 J;U?ga^J#-^ : 

10 (VB22B:VL) \Z.m'^(DT^J^W.mt^hf^^Wh^^t$^W-o 

[0064] ( 7) ia^lJ#-S- : 1 2 (VB22B : scFv) f^fE^(7)T^/^ia^J^*i-§^#:o 

[0065] (8) ga^J#-^ : 14 (VB22B : sc(Fv)2) \Z.Wm.(DT^/mmm^m'r^^W^o 

[0066] (9) i^T<^(a)~(c)(DV ^-TfltAZ-mmfDr^/mUn^^hn:^. FRl, 2, 3, 4^^ir^ 
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(a) ia^lj#-^:15, 16, 17, 18(hVB22B p-z:VH FRl, 2, 3, 4) 

(b) ga^J#-^: 19, 20, 21, 22(hVB22B g-e:VH FRl, 2, 3, 4) 

(c) ga^J#^:23, 24, 25, 26(hVB22B e:VH FRl, 2, 3, 4) 
(cl)ie^lj#^:81, 82, 83, 84(hVB22B u2-wz4:VH FRl, 2, 3, 4) 
(e)@a^!j#-S-:81, 82, 85, 84(hVB22B q-wz5:VH FRl, 2, 3, 4) 

[0067] (10) UT(DisdWcmh)\Z.mM.<DT5.ymmm^^h^J^^. FRI, 2, 3, A^^-T^VL^ 

(a) ia^lj#^:27, 28, 29, 30(hVB22B p-z:VL FRl, 2, 3, 4) 

(b) ia^!j#^:31, 32, 33, 34(hVB22B g-e^/c{ihVB22B e:VL FRl, 2, 3, 4) 

(c) ga5^J#-^:86, 87, 88, 89(hVB22B u2-wz4:VL FRl, 2, 3, 4) 

(d) @a^J#^:86, 90, 91, 89(hVB22B q-wz5:VL FRl, 2, 3, 4) 
[0068] (ll)J^T(^(a)~(c)(DV^i"tl.^^^^fBm(^VH*DJ;t^VL^'^tPtMt:fe^;^*o 

(a) ia^ij#-^:i5, 16, 17, i8iz.mM<^r^ymmm^^hf£^. fri, 2, 3, A^m-r^ 

VH, *3j:t;?Ba^J#-^:27, 28, 29, 30(c:|B^(DT5y^ia^J;?i^bJfe6, FRl, 2, 3, 4 

(b) ia^lj#-^:19, 20, 21, 22\Z.mm(Dr^/m%mf)^hf^^. FRl, 2, 3, A^^ir^ 
VH, *5J;U^WIJ#-^:31, 32, 33, 34(^fB^(DT5:7^ia?lJ;0^^)/.e^, FRl, 2, 3, 4 

(c) ga^J#-^:23, 24, 25, 26lCfB«(DT^y^ga^J;5^^>^^5, FRl, 2, 3, A^^ir^ 
VH, *5j:t>WJ#-^:31, 32, 33, 34iZ.mmC0T^ymmm^^hfJ:^. FRl, 2, 3, 4 
^^i-^VL 

(d) ga^J#-^:81, 82, 83, 84l;i|B^(DT5:y^ga^J;5^^?fc§, FRl, 2, 3, A^^ir^^ 
VH, ^3j;T^ga^J#-^:86, 87, 88, 89(clfB«<DT5y^ga^J;5^fejfe^, FRl, 2, 3, 4 

^^-r^vL 

(e) ga^J#-^:81, 82, 85, 84KmM<DT^ymmm^h^^^. FRl, 2, 3, A^^ir^ 
VH, *5j;t;?ga^J#-^:86, 90, 91, 89(^iB^(DT5:7^ga^J^^^jfe^, FRl, 2, 3, 4 
^^i-^VL 

[0069] (12)@a^lJ#-^: 1, 2, 3tCfB<fe(DT$y^@a^lJ;6^6>/^§CDRl, 2, 3^Wi-5VH^'^ 
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[0070] (13) BB^J#-^:4, 5, 6l;i|B%(DT^y^ia^J;5^fejfe^CDRl, 2, S^^ir^^VL^^ 
[0071] (14)gB?lJ#^: 1, 2, 3Kmm(DT^ymmmi^h^J:^CDRl, 2, S^^-T^VH, ^dJ: 

[0072] ( 1 5) BB^J#-^ : 5 1 (hVB22B p-z : VH) , gB^J#-^ : 53 (hVB22B g-e : VH) , gB^J# 
-^:55(hVB22B e: VH) , SB^IJ^^: 92 (hVB22B u2-wz4:VH) . fe5V^(*@H^IJ#-^: 
93(hVB22B q-wz5:VH) iZ.mM(DT^ymmW^hti:^VH^t^\iH\l^i^o 

[0073] (16)gB^J#^:57(hVB22B p-z:VL). gB^J#^:59(hVB22B g-e:VL$>§V^{* 
hVB22B e : VL) . gB^J#-^ : 94 (hVB22B u2-wz4 : VL) . fc^V ^«gB^J#-^ : 95 ( 
hVB22B q-wz5:VH) {^tetfe(DT5/M^lJ;0^^>/^6VL^'^tptHt:^f*o 

[0074] ( 1 7) ^T<50(a)~(c)(DV ^-rtL3e)^i^fBm<^VH:Jo J; WL^'^ti't h'fb^ft:., 

(a) gB^J#-i-:51 (hVB22B p-z:VH) {r|E«(DT5:y^gB^J;5^fejfcSVH. :S.t5SB^J# 

57 (hVB22B p-z: VL) KmM(DT^ymmm^^hfj:^VL 

(b) ia^iJ#-^:53(hVB22B g-e:VH) tCtE4fe(DT5y^iB^iJ^^^)/^§VH. ^r/iB^iJ# 
-^:59(hVB22B g-e:VLfc^V>JihVB22B e:VL) KtdM(7)T^yMMW^h^£^VL 

(c) gB^J#-^:55(hVB22B e:VH) KW.M<^T^y^MW^hts:^VH, ^T^gB^J#-^: 
59(hVB22B g-e:VL$)av^{ihVB22B e:VL) KW.M(DT^ymMi^l^^hf£^VL 

(d) ia^lJ#:^:92(hVB22B u2-wz4:VH) t^tB<fe(DT^y^iB^lJ;0^^>/^§VH. RXIM 
^lJ#-^:94(hVB22B u2-wz4:VL) Km^<DT^ymMn^^htf:^VL 

(e) gB^J#-^:93(hVB22B q-wz5:VH) {c:|E^(DT^y^gB^J;5^^7je§VH, ^U^gB^J 

95 (hVB22B q-wz5 : VL) {c:|E%OT5y^gB^J/5^^)3^^§VL 
[0075] @B^J#^ : 5 1 (hVB22B p-z : VH) , iH^J#^ : 5 3 (hVB22B g-e : VH) , gB^lJ#^ : 5 
5 (hVB22B e : VH) . gB^J#-^ : 92 (hVB22B u2-wz4 : VH) . ^fc{*gB^U#-S- : 93 ( 
hVB22B q-wz5:VH) izmM^^T^y^MM^^^^X. 
T^y^^P^: 31~35;55CDRK 
T^ym^it. : 50~66;iiSCDR2, 
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T^ymU^ : 99~ 107;5SCDR3, 
T^y^^P^: 1~30;5Sfri, 
T^y^lfP^ : 36~49;eiSFR2, 

T^ym^^: 108~118;OSFR4tClB^^i-§o 
[0076] X. Ba^J#-^ : 57 (hVB22B p-z : VL) ^fc«Ba^J#-^ : 59 (hVB22B g-e : VL^fcf* 

hVB22B e:VL), iB^J#-^:94(hVB22B u2-wz4:VL), fe^V>{*ga^J#-^:95( 

hVB22B q-wz5:VH) ^3:tEm(DT^yM^lJ^-*3V^-C. 

T^y^SR^: 24~39;5SCDRK 

T^y^lfB^: 55—61 d5CDR2. 

T^y^lfU^ : 94~102^5CDR3, 

T^/^fMi: 1~23;65FR1, 

T^ym^^ : 40~54;6SFR2, 

T^y^lfB^ : 62~93d5FR3. 

T^y^lFR^ : 103~ 1 1 2^5FR4f;i>|=B «o 
[0077] tC*5V ^T. hVB22B p-z VHgB^IJfC*Dit^CDRjo j;t)«FR^Ba^lJ#-^i:(0>Ct 

hVB22B p-z VH:FRl/'ga^J#-^: 15 
hVB22B p-z VH:CDRl/ga^J#-^: 1 
hVB22B p-z VH:FR2/ia^lJ#^: 16 
hVB22B p-z VH:CDR2/ga?lJ#-^:2 
hVB22B p-z VH:FR3/ga^J#-^: 17 
hVB22B p-z VH:CDR3/ga^J#-^:3 
hVB22B p-z VH:FR4/@E?'J^^: 18 
[0078] :^^m i^*5V ^T. hVB22B p-z VLmm^^li1r^CDR^XXfFRtmm^^t(DMJii:- 

hVB22B p-z VL:FRl/ga^J#-^:27 
hVB22B p-z VL:CDRl/ia?lJ#-^:4 
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hVB22B p-z VL:FR2/@a^lJ#-^: 28 
hVB22B p-z VL : CDR2/BB^J#-^ : 5 
hVB22B p-z VL : FR3/ia^J#^ : 29 
hVB22B p-z VL:CDR3/iS?lJ#^:6 
hVB22B p-z VL:FR4/ifi^lJ#=-^: 30 
[0079] :^^m ^T. hVB22B g-e VHmM^^i1r^CDR:$oXXfFRtm^\^^t<DMf^- 

hVB22B g-e VH:FRl/iS^(J#:^: 19 
hVB22B g-e VH:CDRl/ia^lJ#^: 1 
hVB22B g-e VH : FR2/ga^J#-^ : 20 
hVB22B g-e VH : CDR2/ga^J#-^ : 2 
hVB22B g-e VH : FR3/@a^(J#-^: 21 
hVB22B g-e VH : CDR3/ia?IJ#-^ : 3 
hVB22B g-e VH : FR4/ga^J#-^ : 22 
[0080] :^^m ^T. hVB22B g-e VLBa^J(;i*5{t§CDR*5j:U?FRi!ga^J#-^i:<7)>S^J^: 

hVB22B g-e VL:FRl/ga^J#-^: 31 
hVB22B g-e VL:CDRl/'ga^J#-^:4 
hVB22B g-e VL:FR2/ga^J#-^: 32 
hVB22B g-e VL:CDR2/ia^lJ#^:5 
hVB22B g-e VL:FR3/ga?lJ#-^: 33 
hVB22B g-e VL : CDR3/ga^J#-^ : 6 
hVB22B g-e VL : FR4/ga^J#-^ : 34 
[0081] f^*5V >-r. hVB22B e VH^^m^^if^CDR^XXfFRtUl^im^t(DMJt-l^ 

hVB22B e VH : FRl/'ga^J#^ : 23 
hVB22B e VH:CDRl/ga^J#^: 1 
hVB22B e VH : FR2/@a?IJ#^ : 24 
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hVB22B e VH:CDR2/gB^lJ#-^: 2 
hVB22B e VH : FR3/ia^J#^ : 25 
hVB22B e VH : CDR3/ia^J#^ : 3 

hVB22B e VH : FR4/ga?lJ#^ : 26 
[0082] :^^m ti*5V ^T. hVB22B e VLgB^U K:^i1r^CDR^XXJPFRtM^m^t(DM}^-i^ 

hVB22B e VL:FRl/'gB^J#^: 31 
hVB22B e VL:CDRl/ga^lJ#^:4 
hVB22B e VL:FR2/ga^!j#^:32 
hVB22B e VL:CDR2/gB>^J#^: 5 
hVB22B e VL : FR3/^ga^J#-^ : 33 
hVB22B e VL : CDR3/ga^lJ#-^ : 6 
hVB22B e VL : FR4/gB^IJ#-^ : 34 
[0083] {^*3V ^T. hVB22B u2-wz4 VHgS^J iC:^i1r^CDRi3XX^FRtm^m-^t(D 

hVB22B u2-wz4 VH:FRl/'ga^lJ#-^:81 
hVB22B u2-wz4 VH:CDRl/gB^[j#:^: 1 
hVB22B u2-wz4 VH : FR2/gB^J#^ : 82 
hVB22B u2-wz4 VH : CDR2/gB^J#-i- : 2 
hVB22B u2-wz4 VH:FR3/gfl^lJ#^:83 
hVB22B u2-wz4 VH : CDR3/gB?IJ#-^ : 3 
hVB22B u2-wz4 VH : FR4/gB^J#^ : 84 
[0084] :^^m (^*3V hVB22B u2-wz4 VLgB^J lcl*5{t^CDR*5 j;TJ?FR^gB^J#-^^<D 

hVB22B u2-wz4 VL:FRl/'gB^!j#-^:86 
hVB22B u2-wz4 VL:CDRl/'gB^J#^:4 
hVB22B u2-wz4 VL:FR2/'gB^J#-^:87 
hVB22B u2-wz4 VL : CDR2/gB^IJ#^ : 5 



wo 2005/107784 



22 



PCT/JP2005/008592 



hVB22B u2-wz4 VL:FR3/ia?lJ#-^:88 
hVB22B u2-wz4 VL : CDR3/ga^J#^ : 6 
hVB22B u2-wz4 VL:FR4//ga^J#-^:89 
[0085] t^*5V hVB22B q-wz5 VHgB^IJ(C*5itSCDR*D J;tf^TRi!@a^lJ#^^(D 

hVB22B q-wz5 VH:FRl/ia^J#^:81 
hVB22B q-wz5 VH:CDRl/ia^J#-^: 1 
hVB22B q-wz5 VH:FR2/@a?IJ$^:82 
hVB22B q-wz5 VH:CDR2/ia^J#^:2 
hVB22B q-wz5 VH:FR3/ia^J#^:83 
hVB22B q-wz5 VH : CDR3/ia^J#^ : 3 
hVB22B q-wz5 VH:FR4/ia^lJ#-^:84 
[0086] :^^mKm ^T. hVB22B q-wz5 VLmm^^i1r^CDR^XXlFRtmm^-^t(DM 

hVB22B q-wz5 VL:FRl/'Ba^J#^:86 
hVB22B q-wz5 VL:CDRl/@a^lJ#-^:4 
hVB22B q-wz5 VL : FR2/ia^!j#-^ : 90 
hVB22B q-wz5 VL : CDR2/ia^J#^ : 5 
hVB22B q-wz5 VL : FR3/ia^J#-i- : 9 1 
hVB22B q-wz5 VL : CDR3/ia^lJ#^ : 6 
hVB22B q-wz5 VL:FR4/@a?!j#^:89 
[0087] fj:^, hVB22B p-z la^J^ hVB22B g-e ga^J. hVB22B e ga^J^ hVB22B u2-wz4 ga 
^J. *5j;miVB22B q-vfz5mM^:3rSi1r^CDRioXXfFR(DM!^-^. Ulltil^bfCo 

f^^. VB22B VH(D:^^@a?lJ^ga^J#^:7, VB22B VL(Z):^Sga?lJ^ia?lJ#^: 9 
. VB22B scFv(Dii:^ga^(I^ga^J#-^: 11. VB22B sc(Fv)2(D*fe^ga^!j^ga^J#-S-: 
13, hVB22B p-z VH(Di&Sga^J%ga^J#-^: 50, hVB22B g-e VH<Di&Sga^J%ga 
^J#-^: 52, hVB22B e VHCOit^ga^J^ga^J#-^: 54, hVB22B u2-wz4 VH(D^^ 
ga^!j^ga^lJ#^:96*Dj:t)^WB22B q-wz5 VH(D:^Sga^lJ^ga?IJ#^: 98, hVB22B 
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p-z VL(Z):^SiB?lJ^SB^!l§-^:56, hVB22B g-e VL, hVB22B e VLO:^SSB^!J^ 
ia^J#^:58, hVB22B u2-wz4 VL(Di^Sia^J^ia^J#^: 97*5j:U?hVB22B 
q-wz5 VL(DJ^^Ba^J^ia^J#-^:99, hVB22B p-z sc(Fv)2(Di^^ga^J^ga^J#-^ 
:60, hVB22B g-e sc(Fv)2(Di^Sga^lJ^gB?lJ#^: 62, hVB22B e sc(Fv)2(D:^SgB 
^lJ^ga^!l#-S-:64. hVB22B u2-wz4 sc(Fv)20JfeSga^!j^ga^lJ#^: 102:}o<i;U? 
hVB22B q-wz5 sc(Fv)2(DJ&^ga^J^ga^J#-^: 103l;i|B^-t* So 
[0088] (18) ga^J#-^ : 6 1 (hVB22B p-z : sc(Fv)2) , ga^J#^ : 63 (hVB22B g-e : sc(Fv)2) , 
ga^lJS^ : 65 (hVB22B e : sc(Fv)2) , gB^U^^ : 100 (hVB22B u2-wz4 : sc(Fv)2) ^fc 
figB^IJ#^ : 101 (hVB22B q-wz5 : sc(Fv)2) (D\ ^-ftl^^zmMO^T^y^M^^l^^ir 

[0089] (19) _h|E (1) ~ (18) OV^-rtVy^l^^^:|B^OT57^ga^J^;I*5V ^XlX\tMWc(DTKy 

[0090] _hlB (1) ~ (18) <DV ^'rfif}^i^mm(D^m'iMpUz:Mir^T=^^:^Vmi±ii^^m^ 
htif:i:ljmt\^Xi'i. :^V^:f'^hlcmm^mM-^:^mf)mhtiX\^^^o Mk.]^. 

^M^Xhtli-i, |fP'GA#^6^^Mfl^^£(Hashimoto-Gotoh, T. et al. (1995) Gene 
152, 271-275, Zoller, MJ, and Smith, M.(1983) Methods Enzymol. 100, 468-500, 
Kramer, W. et al. (1984) Nucleic Acids Res. 12, 9441-9456^ Kramer W, and Fritz 
HJ(1987) Methods. Enzymol. 154, 350-367, Kunkel,TA(1985) Proc Natl Acad Sci 
USA. 82, 488-492, Kunkel (1988) Methods Enzymol. 85, 2763-2766) ^'^ifMV^T 

mm:ir^^t7!)^x^^o ^fc, T^y^<D^M^*g^#^-:^3v^Tti^c5So ^(dx^k 
.^mm<D^i^(DT^ymmm^:3^\^^xih\^<i-imwc<DT^ym7i^mm\^fcr^ym 
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[0092] mmir^T^ymmmK^\^^xit. r^ymmm<D^M7()m^^tix\^^^m<DT^y 

A. K L. M. F. P. W. Y. V) . M^ttT^/^CR. D. N. C. E. Q. G. H. K. S. T) . 

T. Y) . mmm^^^mm^m-r^r^/mic. m) . ;&/v#^-^^u?t^k^«ij^ 

^m-r^T^ymiD. n. e. q) . mm-^miMm^^ir^T^/miR. k. h) . 

[0093] h^T^ym^mKM'r^ix\'m^m(DT^ym^m(DX^. mwRu^xxum 

^m^i^^m^i-^^titi-XK^hnXV^^iMark, D. F. et al., Proc. Natl. 
Acad. Sci. USA (1984) 81, 5662-5666 . ZoUer, M. J. & Smith, M. Nucleic Acids 
Research (1982) 10, 6487-6500 . Wang, A. et al.. Science 224, 1431-1433 . 
Dalbadie-McFarland, G. et al., Proc. Natl. Acad. Sci. USA (1982) 79, 6409-6413 ) 

o 

[0094] ^mm(Diiii^(DT^/mmmimmm(DT^ym^m'!!)mm^tifz.^ma-i. ^ti 

^\^^xu^^^^<^Mt^m^i^tci,(Dxh'o. ^^mmi^^-^ti^o m^^^^^<^n^i'f 

-<^^—KmAu m^xmm.^'^Mx<. mm^K^^^(D^m^m\^^^^t:i^x 

^mm(D^i^t(Dm^KH^n^m<D^-7°^\'^xu^v^y^\'^ti.xu. m^. 

FLAG(Hopp, T. P. et al., BioTechnology (1988) 6, 1204-1210 ). 6'ilOHis (l:>^ 
^^^>')BSyO^^?fc^6XHis, 10 X His, ^>':7/V^^^if^^^ (HA) , tbc-myc(Dif 
Jt, VSV-GPCOilfJt, pl8HlVOifK", T7-tag, HSV-tag, E-tag, SV40T^i^(DilfJt 
, Ick tag, a-tuhuhn(DWx}f. B-tag, Protein C COif>t#60<2^^(^^:7°^K^i^>ffii~ 
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[0095] :^mm<^^m-i. Wi^ir^^n^m^ir^ms^^m±h^^^umm:ffm^x'o. 

[0097] m.mmmir^^\^'h-^^mmir^^m'immmi^^j^^(7):ijmi^xm^^t7!)^ 
[0098] :^mm (-*5v ^T{*. ia^j#-^ : iooKmm(DT^ymm.m^^ir^^mmmir^ 

^'t:^^mi. thMpl(D26# g (DGlu;a^^>274# g (DLeu^-CO^:^, 0^L<{^189 
# @ (>DAla^^b245# g (DGly<Dmi^. $bt^^^b<}*213# @ (DGlnyO^&>231# g <D 
Ala^XOymM^mrnVX^^ ^^t^m^n^o tt§oT. thMpl(D26# g ~274# g , 
>{*189# g ~245# g , Sj^SV >}i213# g ~231# g CO^^^^^^i"^^^^ 
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[0099] fchMplcDT5:y^ia?lJ (ia?lj#-^: ee) (D26# g ~274# S , fe^V M*189# g ~ 

245# g . fe^V>J*213# S ~231# @ ©-^^^^^^i-^^^*:}*. ^||#(ei<i^^CO;^ 

S ~274# @ , fe§V^^^ 189# @ ~245# g , $)^V ^^'i213# g ~231# g (D^y°=^V 

mtvx^mL-x. ^ti^mm<D'^&:fjmKvt:^^ox-^^\^. nhti^-^mmm^ 

Genebank:NM_005373(C^^$tvfcMpljt'fe^/T^y^ia^lJ^^^i-^^^tiJ;o 

cofcMvlpl^>-^-^i5'®^<i^^(D;^j5feT**t^i-So 
[0102] 7k\c, ^(DmMMpi^^^y<^m^^i¥i7iW^tl^xm\^^^o *>§v>{i, Mp1(D§p^-<:7° 

[0103] ;^^0^(D^MPL^^(Dmiii-aMpl5>^ Ji(D3it°h— 

. ;^^PJ(O^Mpi^#:^{tB«fcJ6<D^jm}*. Mpi5>^_h(;i#^Ei-^3^fc>-:/^ 
[0104] i^f^^J!^-e:^^$ttsiii?LWji^i!LT«. #^;IRS^$tt§^5(D-e^*7^^v^;$s, m^m 
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■So 

[0105] mi^^m^wjmi^'^&ir^iat. ^j^^(D:^mKu-:i^^oxn^ti^o mx.it. — 

ibfl^o ^W-tf^\^\t. ^-ft^M^PBS (Phosphate-Buffered Saline) ^^a:^:^;^^^ 

[0107] mu-^mMmtm-^^fi^^:>f(DmMmt\^x. m^iW]m(D^^n—'^mm:m\^ 

^(D^^ti—'^mS^it. ^^(DU^ (T^BS^W. m^it. P3(P3x63Ag8.653) (J. 
Immnol. (1979) 123, 1548-1550) . P3x63Ag8U.l (Current Topics in Microbiology 
and Immunology (1978) 81, 1-7). NS-1 (Kohler. G. and Milstein, C. Eur. J. 
Immunol. (1976) 6, 511-519) . MPC-11 (Margulies. D.H. et al., Cell(1976)8, 
405-415), SP2/0 (Shulman, M. et al., Nature (1978) 276, 269-270) , FO (deSt. 
Groth, S. F. et al., J. Immunol. Methods (1980) 35, 1-21) , S194 (Trowbridge, I. S. J. 
Exp. Med. (1978) 148, 313-323) , R210(Galfre, G. et al.. Nature (1979) 277, 

131-133) mmrMi^^m^ti^o 
[0108] mm^^mskt^^^—^mmt<Dmmm^it. m^miat^A^<Djjm. fctx.it 

. ^—^w-i:^/V;:^^^i/^,cr);^^ (Kohler. G. and Milstein, C., Methods Enzymol. ( 
1981)73, 3-46)#(cl!pCTfT5-^:55-e^6o 

ffrtS^S^gi^f*. mx.itmmm^i}iMM(D^^ri^mn<D^ 

mmmm^xmm^ti^o m-B-i&mmtvxit. mx.it^])::^=f-uiy^v=^—^^(PEG 

?i^/uy^/]^:^^i^}^^m<Dm^M^mi}mmir^^thx^^o 
[0109] ^^mm^t^^ti—'^mmt(Dmmm^itBMi^m'^'r:5^t^^x^^o mx.it. ^ 
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[0110] rMM-a^^. mm^&m^t^^^—'^ms^t(Dm&m^mmmmm^xx<mi 
^30-60% (w/v) (DmmxmMu m^ir^^tKXox n mtir:6m^Mm(y^^^^ 

[0111] ^<Dx^Kvxnhfhf^^^-(^v}'—^i-i. mn<Dmnmmm. mx.\tHATmmm( 
[0112] ~^fc. \ihiik^<Dmm^mm^:^^\^x±m^^4y^w—'^^n^mi^. ]ih]):y^m 

WO 94/25585 ^<5^#. WO 93/12227 WO92/03918 ^^Wi. WO 

94/02602 ^^|g#M)o 

[0113] :i(Dj;5(;ibT#M$ti.§^yi^n— :^/v^#:^^^«/N-r:/yK— ji^<D 

[0114] mm^^^y'vv—'^:d^ib^y^ti—'i-/i^^Wi^mm-^i>a^. mm^^^y'])}'^—^^ 
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n^m^KmAu mm^mM^^m^m^^^xm^^'^fcmMx.m<Dm.i^:^i¥m 

ir^:zth'^^Xh^ Vandamme, A. M. et al., Eur. J. Biochem. (1990) 192, 

767-775, 1990#M)o 

[0116] mApmi^^m^ir^^^4y'w—'^:d^h. ^Mpmi^<Dn^ (v)fj^ 

]^'L^^(Chirgwin, J. M. et al.. Biochemistry (1979) 18, 5294-5299) . AGPC^ ( 
Chomczynski, P.et al.. Anal. Biochem. (1987) 162, 156-159) # til j;«9tTo-C^RNA^ 
P^L. mRNA Purification Kit (Phannacia$i) ^^'Kffl bT g ^(DmRNA^MMir^ 
o */c. QuickPrep mRNA Purification Kit (Pharmacia^) ^^V^6::i:{Cj;i9mRNA^ 

[0117] #^)tLfcmRNAd^^>ii^fe^^5S^ffl V ^-C^#:VfJ^(DcDNA^'^^i-§o cDNA(D 
■^^it.^ AMV Reverse Transcriptase First-strand cDNA Synthesis Kit(^^b^X|| 
ttM)^^fflV^-rff5o */c. cDNA<D'^^*5j;U?Jti|iS^ff5{^{*x 5'-Ampli FINDER 
RACE Kit(ClontechM)*3j;t;^PCR^fflV>fc5'-RACEfe(Frohman, M. A. et al., 
Proc. Natl. Acad. Sci. USA (1988) 85, 8998-9002, Belyavsky, A.et al., Nucleic 
Acids Res. (1989) 17, 2919-2932) ^^^^ir^^t^^X^^o 

[0118] nhtiftPCRmmt^h n mtir^DUAm}T'^mmu ^^^^5^— dna^jSm-t^o 
^tixwmK.-<^^—^j¥mu :kmmmi^mAL^x=iT^:=^—^m^i.xmm 

g mt'r^mMpmw^<Dvmm^='—V'r^DNA^ntc<Dib. ^n^. mm<Dm,Wim 
[0119] :^mmxmm^n^^Mpmwi^m^ir^iat. mm. ^i^mB^^mmnmm 
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■So 

[0120] ^i$imui^(Dmm^. Hm^±uLm^=^—vir^^v^^u:t^\^^^m^ iz.mm^ 

m^^'^XhX^^iWO 94/11523 ^^Am0m)o 

[0121] -<^^—t\^xn. m^i-f. ±mm^m^tir^m^\a^. ^^^—^±mm m^. 

fi\ JM109. DH5 a . HBIOI. XLlBlue)/^if-e^*i^iti|iM$-&;^:SM^i-'5fcfe(^. 

±mmxmm^ti^fc}^(D rorij ^^^h. ^himmmm^titc±mm(Dmm.mB^ 

-:=i^;v) \z.xK)m^\x^^x^^mmm^mm^)^^'rfi\^m\mm\^fi^\\ 

^—(Drntl^Xl^. mS^^^^—, pVC^^t^i^—, pBR322, pBluescript, 

±m^^^—(Dmi^. m^lt^ pGEM-T. pDIRECT. pTT^feif^^^tf ^tV^o 

[0122] m^^^^—tL.xi^. mK.i-£. ±mmxcom^^ @ mti^tcm-^ii. 

:kmMXM^^ti^&<^±mW^^^^m^K. ^^^JMIOQ, DH5 a . HBIOK 

n^— , mx.lt. lacZ>^n^— (Wardb, Nature (1989) 341, 544-546; 
FASEB J. (1992) 6, 2422-2427) , araBy"u^—i^-~ (Better^>, Science (1988) 240, 
1041-1043 ).i£.rcit.T7y'u^—^—f^t^^^oX\^^^^t^^^'^XXh^o 
fj:^i^i^—tL-Xit. _h|B^:^^— (Dte^;lpGEX-5X-l(:7r/V-x'^XT^^:M)^ I" 
QIAexpress system J (^T^:y^±M) ^ pEGFP, ^fcf*pET(^(D#^, ^^{*T7 RNA 

*?yp<^— if ^BiaLTV >§BL21 ;6W*bV ^y^}f:d^mi<fhn^o 

[0123] ^fc. . ^V'<y'^}'^i^m(Dfc^(Diy^^^/vnm^^^-^^x\ ^xhx\ ^ 

pelBi/iZ-^/Via^J (Lei, S. P. et al J. Bacteriol. (1987) 169, 4379) ^^mirfli-S. 
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[0124] ±mm!^m^h. mx.it. m%W}m^m<Dmm^^^- mx.it. pcdnas 

hti^l^^M)-^. pEGF-BOS (Nucleic Acids. Res. 1990, 18(17),p5322), pEF , 
pCDM8), M;*^J!^S5(5(Z)^^^i^^— (f?!j^(5TBac-to-BAC baculovairus 
expression systemj (^V^^tBRLttM) . pBacPAKS) . ffi^S^O^^^i^^— (Mx. 
fipMHK pMH2),'m!^^>(/l-:^^^(Dm^^^^— mx.it. pHSV, pMV, 
pAdexLcw), pZIPneo) , 

mx.it. rpichia Expression KitJ (^>^t->n<^V|±^) , pNVU, SP-QOl) , 

^mm^^<Dmm.^^^—m\x.it^ pplgos. pkthso) ^miif hti^o 

[0125] CHO«. COSm. NlU3TZm^m(Dmmm^'C(Dm^^ g 

. «i^-C^m$-&^fcJ?)(z:i^^^M^^:7"n^— ^5^— . mx.itsv40';^vi^—^— i 

Mulligant), Nature (1979) 277, 108) . MMTV-LTR:/ci^— , EFl a :7°n^— ^5? 
— (Mizushima^), Nucleic Acids Res. (1990) 18, 5322) , CMV:fti^—i^—f^}f^^ 
oTV ^^^ir^STp Br^-efe«9. «--<D?l^®^m^i^fei-6fcJ?)(Ojt^^^ (mx.it^ 
mM(^:t'^4iy>. G418fs:t') icXWm-V^^X^fj:m^mmAB^)^^irtiit 

$^ti0^LV\ ^(DX^m^^^^i-^^^^—tl^Xl-i. mx.it. pMAM, pDR2, 
pBK-RSV, pBK-CMV, pOPRSV, pOP13^j:}f^^^ifhti^o 

i^^^^-r^^^^— mx.it. pCHOl/^^^) ^^Ab. ^hhlxdrir— h (MTX) iCX^ 

mm^'^^:^m^mifhti. -^tc m^i^(D-mm(D^u^nmtir^m^iat. 
.^^#o-<i5^^- (pcD/^^) xj^Mmmir^:^m7imifhti^o mmmii^Mti.x 

i~i. *fc. ^y::^-— ^r^-r/^^s TTy^y^/^^. r>->^^t°n— ^f>^/v^(BPV)#(Z)S 

^bT. T5:yi/y =3iyKh7^;^:7^7— (aph) 5te^^. 

9— if (Ecogpt) m^^. i^^vtimmm^mm (dh&) mm^m^^t^'^t^^^x^^. 



wo 2005/107784 



32 



PCT/JP2005/008592 



[0127] ^^i^—:^mA^ti^'^±mmtvxi'im^mm^fj:<. mK.it. ^^mm^^m^ co 

[0128] Mmmm^mmi-^m^. mx.it. m<i^m^. mmmm. Mmmm^m^i^m^^^ 
^^tTi^x^^o mmmsktL-xit. m%mmm. mx.it. choo. exp. Med. (1995) 

108, 945) , cos, 3T3, 5:3in— BHK(baby hamster kidney) , HeLa, Vero, 
MMS^. mx.itT:7]}:fyy^^a^/Vm^MS^(yalle, et al.. Nature (1981) 291, 
358-340). ^^V^f^M;4lm. mx.it. Sf9. Sm. Tn5^5^^>^^TV^^o ^^mi^iS 
\^^Xit. CHO-DG44. CHO-DXBIK COSimi^. BHKJMJlS^WJi^-fflV^^>tV§o WJ 

mmm^m^x. ±m^m^^^tir^m^Kitm^cHommmi'^\^^\ 
m^^(7)^^i^—(DmAit. Wf\x.it. ])>-m^/^i^^j>>m. DEAE'f^:^h'7>m. 

[0129] Urn'm^fLXi^. mx.it. ^=3^T^.^y<^;^7i^(Nicotiana tabacum) ^MCOB^ 

i^m&W^m^tL^X^hthXm. :ifh^:^/v::^mmir^itX\\ MMm^tl.X 

it. mx.it. i^5/;^l35-fe>^(Saccha^omyces)M. mx.it. 1^5/:^;t2^-fe>^^.-fel/lf 

v^:x (Saccharomyces cerevisiae). i^">';^n5'tJX'7fs>''^(Saccharomyces pombe) . 

^'JikM. mx.it. t:^^/v=¥Vv:^ (Aspergillus) mx.it. T>^^/v^Vv;^-^;(f— ( 
Aspergillus niger) ^^^^tl/TV >-5o 

[0130] mmmsk^mmir^m^. mmmi^^m^^^^m^m^^^o mmms^tvxit. ± 

mM(E. co]i) . m\x.it. JM109, DH5 a , HBlOl^^S^if 6;ft. ^(Dm. fe^H^^^ 

[0131] ;^;^fe^;I*5V^T^mv^-e_hfB^^^MIS^J#*«o ^&i}tir^yi<]}^^u:t^}^l^ 

xmnmrn^nrmm^in vitroxmrn-r^^ti^x^. mmmhn^o mmit. 
^(Di^mi^m^n^^tTi^x^^o mx.it. mimm^(Dmmmti^x. mx.it. 

DMEM, MEM, RPM11640, mDM^^mi~^^t^^X^^o ^(^^. FBS. 4^Ji^J,SjfiL 
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[0132] — in vivo-e^y-<:7°^K^0^§-^§^^b-c{i. m^it. mm^^m-t^M^ 
[0133] mm^^m-r^m^. mimmm. ^^^m^^^m^-^-b^^^o ^^immmtx^x 

fi. -^=¥\ fc^yv?. -^^7;^. r>v'^ffiV^§^^^S-e#;5(Vicki Glaser, SPECTRUM 
Biotechnology Applications, 1993) „ I'tfLMWji^^fflV^^^'^, 

V>(Ebert, K.M. et al., Bio/Technology (1994) 12, 699-702) o 

Ki-§^°y^:^W:t^K^f^Abfc/^=¥^nr>^7k::^^;f7^:3f^^^$-^;5 
^i:tCj;«9. r(D;&-r=3(D#:|g;e)^^>g6^(D^#:^#-5^^;iS-e#§(Susumu, M. et al.. 
Nature (1985) 315, 592-594) o 

[0136] -^hK^ mm^^mir^m^. mx.\-i^^^=i^m\^^^tf)^x^^o ^^^=^^m\^^m 

g6^^i-^^#:^:n-Ki-^^yp?^l/:^^K^«i^^Ji.ffl-<:^i5^— . mx.\^ 
pMON 530t^lf AU ZL(D^^^—^T-:fn^^^'r]}^M^'^y;^'7r^^=ruiy:;z.{ 
Agrobacterium tumefaciens) (Dj;5^-^^^'7^yTl^:^Ai~§o ^(D^^^y^VT^df^^^^. 

::^=3^T-^./5?^<?;^;A(Nicotiana tabacum) (cli^^^-^. /<:=i(DMi:y)Wx 
M(^^^^#5ii:;5^-e#§ (Julian K.-C. Ma et al., Eur. J. Immunol. (1994) 24, 
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131-138)o 

[0137] ^LtiKxmhtifc^m^. m^mmp^^tii-imm^ (mm^j:}£) ^^hmmu mm 

m-r^^tid'^x^^o 

^^'^h^yy^—'^-A^^ifhti^ (Strategies for Protein Purification and 
Characterization: A Laboratory Course Manual. Ed Daniel R. Marshak et al.. Cold 
Spring Harbor Laboratory Press, 1996) „ :itlh(Di^^'^h^'7y-^—i't. IS^B^n-x'h 

mx.itHPLC. FPLCm<Dm^^^^h^9y^—^m^^Xn^^ti!)^X^^ 
„ Ty^^'T^—^ti'^h^9y^—icmv^^:itj^J>.t\^Xi-i. yn^y^l^NfJ'yJ^.. Z^ny^ 
^^yQiJ'yJ^ifim-fhfh^o m^\t. zfn'r^^A^m^^fz.^yJ^h^X. Hyper D. 
POROS, Sepharose F. F. (Pharmacia)#dS^(f ^tv^o 

[0139] f^id. ^Pf(Dmnmx\tmm.mm.mfmummmmm^wm-^^^^t\z.i:^. 
^m\mm^MK.fdo^ii^m^-<y'^v^^^ir^^thx^:6o m^m^mmmh 

[0140] :^mn(DisL/bmw>m^^mt. in/bmwpmco^m.^ Kum^x^xx jt 
(Dn^mmi-mM^fh-r. isL/hmkmM^^^'i^^^(D^^m^\^^^'r^^tt^x 

[0141] ummm-r^^m-t. ^^fmK^M^(o:^jmxm:mit'r^^ti)^nmx-^:bo mx. 
^%^mm^x4¥mum\z.^mx^^o mx.\t. mM^±m^^fi^uw^\.<\tm. 
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m-m^^^mikM7i<. mi^m. mtm. mmm. ^mm^m. ^ 
•^m. m^m. m^m. -<ti^/v. mmm. ^^m^^^tm-^m^^i^'^x^ -m^ 

ifhn. mmfmmw!^m. mK.itT/]^=i—/]^^ Mwmia^^^/—/^. ^Kyr/v^ 

[0143] ^ftt^is^b-cfi^^'-^^ffi. :^a.mi)mifhn. mmmMt\^x^M^m^>i^/^^. 
^>i^/i-T/i^=t—/i-tmmvx-hx\\ *fc. mmnk mx.wj>mmmmm. mm 

^t^^x^^. 

[0145] *fc. m^<D^m. mm^^^M'^i^^:^m^mmr:6^t^^x^^o ^i$^i^fM 

—m^^^i^Mlkg^fc'00.0001mg^>hl000mg(D^tmXM^^t^^^^'mX'h^o fe§ 
V^^i, -N^tfi. m#fefc«90.001~100000mg/body(D$5ffl-eS^ft^S.S^^i:;05-e€^ 

:z.nh<Dmm\^!ii^'rvhm^^n^h(Dx\tfj:\\ u^m. m# 
mx^^o 
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mmm 

[0146] j^T. ^mm^mmmi^xv)mmi^nmir^ti^^^ ^mmit^nhmmmimm^ 
[0147] mmmv iEn^^^-f-^/i^K^\f^sk/hmm^i¥m 

=3r1^— (S^RM-810) iZ.xm^VX^ ^S^BSihbfCo -^<D^^@^3®L/cJfiL?g^ 

mmu-^m^n&i^fc^ ^mmwxh^vB22B sc(fv)2(@b^ij#-^: i4)^. 20 

mmol/L Acetate buffer (pH6.0)(150 mmol/L NaCl, 0.01%Tween 80)^MMtVX^ 
VB22BU^^(DSm(D^MCML^X100 n g/kgi$imtfj:^X^iCU 0 ffi (Dayl~14) 

^TSittbf'o Mm(Dmmi^-^mtL.ti3%M<^-^MzMi^xu. itm^tc^ 
vB22Bm^mtm-^mtti:^X9imm^uBrmrmii^fco mmmm^s 

-4 0 CDr^|5i-eVB22B sc(Fv)2fe^V^}*^^^l^^i-;5ttf(-'t^?^f^jmd^^lmL^^jfiL 

[0148] VB22B sc(Fv)2^-^mX\^. U-^m U B }^m^. JfiL/J^M(D®^/^ 

mM^^hnuUXM::ki^^^Vti(.m2)o irfj:i:>ib. in vitroT5'-fe-l'-e^LfcT=? 
in vivo-et)^$;^t:5^^:5S?fe^$tbfCo 

[0149] mmwm sk^bmm'p:^^^^^Mz.isn^^^bmm'j^^mmi¥m 

Da.yOX^ibsk/hUWc^M'^\^ti5m(D^MZ^ ^t^mm^\(DX>t<^X:h^m.m^ 

. vB22B^^m2mmm^^msm^m'&vtio mkmnx^mB22B sc(Fv)2(ga 

^'J^-^: 14)^. 20 mmol/L Acetate buffer (pH6.0)(150 mmol/L NaCl, 0.01%Tween 
80)^^^^L-C. YB22B^^m(D'^MZ.n\^X\QQ ix g/\igW-Mtti:^X.o\Z.U 0 ^ ( 
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[0150] w^^. mmu^m'(:'n.. acnu^^^io 0 m^h. *tiJfiL/j^«(^®*^^M 

^J^yO^^^tVlSP-e^^/jN'fS (Nadir) ^^bfc (03) o VB22B sc(Fv)2S^^-r« 

[0151] [IIM01I3] E^;^^:^^^i^/^^;l^5^t^hVB22B u2-wz4 sc(FV)2?fe^)t;?(;ihVB22B 
q-wz5 sc(FV)2(D^IlI^^{^j;SIfiL/J^^ii#f^.m 

■7'V5'^:/y>' 365973) \Z.Xfl. n—])ly^^^^—{ly:^^-y^:;^^ M^RM-810) \Z.X 

F-820 {^:^:^y^X) -eJfiL/J^t^^^S!l^b/Co 
[0152] DayO-e^^?)JfiL/J^;K^^^S!J^bfc5^(Di^/^^np(c:^^t. hVB22B u2-wz4 

sc(FV)2(N=3);'^^)TJ?lclhVB22B q-wz5 sc(FV)2 (N=2) cO^#*^l mg/kg^Ml^^^ 
^LfCo hVB22B u2-wz4 sc(FV)2(gB^J#-i-: 100);fe^>TJ?l;nhVB22B q-wz5 sc(FV)2( 
ia^lj#^: 101) 20 mmol/L ^ =^'^'^^V\i^ J>^W.W^m. 300 mmol/L NaCl, pH 
7.5, 0.01% Tween 80^^jS^i!bT^fflL. Day IK^m^m^Ci.y.m^Ut^ -^"^^ 
. Day 8, 11, 15, 2lK±M(DijmXi5Lfhmm:m^'^f:^ #|IRrt(i.v.)?^J|t(D*Dj;^ 
— SOTayO^^^L. '|li^^fflV>T. l^^(D^^4-eDay Uc::^IhI^T 
(s.c.)ailt^LfCo Day 8, 11, 14, 22t^_htB(D;^&-i:rjfiL/h;K#:»JSbfCo 

[0153] ^(7)*^;^. hVB22B u2-wz4 sc(FW)2t^hX:^\Z.\iWB22B q-wz5 sc(FV)2f*. 

(i.v.) mifi:hmz.^T(.s.c.)m^(Dnu^m^xmmK\m^fz.M.A^w^(omM 

ii^^hflfz.{Ml2) o irts:io-ib. hVB22B u2-wz4 sc(FV)2Jfe^)U?(;ihVB22B q-wz5 

sc(Fv)2(D^'i4(i in vwo-chMfi^^^n^^t^mm^ntco 
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[0154] mmmi} ^thMpi^#:(Z)f^^ 

1.1 Mpl^^BaF3Mi^¥^(DWl^ 

^;R:thMpl cDNA (Palacios^. CeU 1985;41:727-734) (GenBank#NM_005373)^ 
PCmzXVi^^V. pCHOI(Hirata^>, FEES Letter 1994; 356 :244-248)(DDHFR3t:'^ 
^^^^^R'&^l^^b. HEF-VH-gy l(Sato^), Mol Immunol. 1994;31 :371-381)(D 

pCOS2-hMplfuU^«|gb/Co 
[0155] ^fc. ;&c=:i^^if/V'frM?MJiS^^btttilbfcTotal RNA;0^bSMART RACE cDNA 

Amplification Kit (ClontechttM)SrfflV^T. ;&^i?'-fif>VMpl cDNA(@a^J#-^:67) 

^^C2— - #e>tL/c;&^i5^-f if/VcDNA^pCOS2 iz.WAV. 

pCOS2-monkeyMplfiill^^#|gb}to 
^hi^. ^M^^::^Mpl cDNA(GenBank#NM_010823)^PCRl;ij;«9Jii|gL. pCOS2{;i 

#Ab. pCOS2-mouseMplfull^fl|||bfCo 
[0156] f^Mb/c^^^i?'— (20 n g)^PBSti^^L/cBaF3|fflJiS(lxlO'cells/mL) iCfM-^b. 

Gene Pulser^::^^5/h(c:;!)Px.^ Gene Pulser II (Bio-Rad|J:^^fflV^T0.33kV, 950 

BaF3^^^1ng/mL'^^:^^:yi^—ti4^>'3 (&<T. mIL-3, Peprotech^fc^) , 500 /j. 
g/mL Geneticin(Invitrogen^tM)^ 10% FBS(lnvitrogeniiM)^^t?RPMI1640Jgifi ( 
Invitrogen^tM) {cMK-XMI^X^. t^Mpl^^BaF3|tBJla^(J^T^ BaF3-human Mpl) 
, i^/^MpI^MaF3^Ji^t5fe(J^T^ BaF3-monkey Mpl) *Dj:U?-^!j7>?>Mpl^^BaF3?W 
S^^iSlT. BaF3-mouse Mpl) ^Wi^U/Co ^^^f*^ Ing/mL rhTPO(R&D^^:M)^ 
10% FBS^'^t?RPMI1640i:tlfi^fflV^T^g■#. lijtbfCo 
[0157] 1.2 Mpm^CHOmSkW(Dm^L 

Flow Cytomet^y^fflV^fc:*^-a^^^4fP#ffi<7)JNHi}S«^#§fca?)^;I. ^;ftMplite^^ 

pCXN2(Niwa^), Gene 1991; 108: 193-199)COHindIIIg|5'f4(^pCHOI0O 
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pCOS2-hMplfulU pCOS2-monkeyMplftill*D J;t^pCOS2-mouseMplfull^^S KVX. 
His-tagia^J^-^tf>^^-f'x'— :SrfflV>TPCRf;iJ;t9ii*SL/c#Mpljt^^^^CXND3 
t^i^^n— cr^^i/b. pCXND3-hMpl-His, pCXND3-monkey Mpl-His*Dj:tJ^^ 
pCXNDS-mouse Mpl-His^^^bfCo 
[0158] i¥M\^f^'^^^i^—(25 jLt g)^PBS l;i^^bfcCHO-DG44jNHMlxlO'cells/mL) K 
^-^L. Gene Pulser^^^^^^yhlcl^tJBX.^ Gene Pulser II (Bio-Rad^fcM)^fflV>-n.5kV, 

/cCHO|fflJi^^500 g/mL Geneticin. IxHT (Invitrogen1±M)^'^tf CHO-S-SFMII 
mmiiwitrogen^&mi^M^Xm^U thMpmmCHO|fflJ}S^(J^T. CHO-human 
Mpl) :}oXXf•f•/^^Upm^CHO^^W (J^T. CHO-monkey Mpl) :ioXXf'^^:^Mpm 
^CHO^JJSW(J^T. CHO-mouse Mpl) ^W^Zlb/Co 
[0159] 1.3 '^^m\^hMpli^iy^<^M<^MM 

thMpKD^JJSi^fJi^ (GIn26;6^^>Trp491) (DTm^FLAG^^^^i^Ml^fcM^l^^ 
f^Mbx pBACSurf-1 Transfer Plasmid(Novagen|l:^) (DPstl-SmalgP'ftirfZljf Ab. 
pBACSurfl-hMpI-FLAG^f^Mb/Co ^V^T. Bac-N-BIue Transfection Kit( 
Invitrogen)^fflV>T. 4/z g(DpBACSurfl-hMpI-FLAG^Sf9^i}^l;i^AbfCo i^^3 

[0160] #^ttfcj§^_h»^ffi V ^T. j^T(^j:5 Knmm^hMpi^i^^<^m^mm\^tio m 

^-h^SrQ Sepharose Fast Flow (Amersham Biosciences^fcM)^^^^$-*:^c#fe:. 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, 500mM NaCl (pH 7.2)^fflV^-r^ 
mbfCo ^miS^FLAG M2 -Agarose (SIGMA-ALDRICH^hMX-^^^iirfc^f-. 
lOOmM Glycine-HCl, 0.01%(v/v) Tween20 (pH 3.5)^fflV^T^tiibfCo ^til=^^ [i:"^ 
KIM Tris-Cl (pHS.OXclJ^J^tt'^Pb. PD-10 column (Amersham Biosciences|±M)^ 
fflV^-C. PBS(-), 0.01% (v/v) Tween20(^gi^^tfofCo ItMbfc Bl^MMpliJ^^-^-?^ 
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®^shMpl-FLAG^f5^i-§o 

[0161] 1.4 thMpl-IgG Fcilil5'^i5'':/^-?i^®(D|®M 

thMpl-IgG FcM^^^'^^^^MM.'^^l'i. Bennett^>(D^^(Bennettb^ 
J.Biol.Chem. 1991 ; 266: 23060-23067)f^t!^oT'ftMbfCo thMplcDlBISi^^J^ 
(Gln26;0^^Trp491)^=' w-p^^^:^^gg^rJtrtMgG- y ICQFclH*^ (Asp216 J;«9(DT$S 
(D^*^)^=3— K«i&^ia^JJ;i3S^b. ig^gPtCFusion Linker^bTBstEIIia^JC 
T5:y^Val-Thr)^#^JPbfCo i^i^-^/VBB^J?*. tMgG Hl^nT^^I^CDi^'i^^-^/l^^ 
:/^Kl9T5y^^^fflLfCo #^>;rifctMvlpl-IgG Fcg!i!^^>^^-?^«31<5^^ 
pCXND3(Ci5^n— ^^^i^b. pCXND3-hMpl-Fc^«^b/Co 

[0162] f^Mbfc^i^^— (25 ju g)^PBS (;i!S^LfcCHO-DG44jMl^(lxlO'cells/mL) KWi 
-^b. Gene Pulser^3L^5'h{3:;tJPX.. Gene Pulser II (Bio-Rad^fcM)5rffiV^T1.5kV, 

/cCHO*tajja^500 ju g/mL Geneticin, lxHT^^t^CHO-S-SFmi^Mi^MK.Xm^ 
shMPL-Fc^^CHO?fflJS^t5fc (CHO-hMpl-Fc) ^m^l^tio 

[0163] #^>tufc*&*_b^M V ^T. i^T(^ 0:5 J;ithMpi-igG FcM^i^^^^^M^mmi^ 

J0#_h^^Q Sepharose Fast Flow (Amersham Biosciences^tM)^^^^^^^::^^^ 
50mM Na-Phosphate Buffer, 0.01%(v/v) Tween20, IM NaCl (pH 7.6)^fflV^T^ 
WLfCo ^WIS^HiTrap proteinG HP:^^ A (Amersham Biosciences^fc^) 
-frfc^t^. 0.1 M Glycine-HCl, 150 mM NaCl, 0.01%(v/v) Tween20 (pH 2.7)^fflV^ 
T^mbfCo ^m^^ ii:-t,t;ilM Trls-Cl (pH8.0)tCj;«94'fPL. PD-10 column 
(Amersham Biosciences^±^MV^T. PBS(-), 0.01% (v/v) Tween20^c:M|^^^To 

[0164] 1.5 shMpl-FLAG(D:^'&^XXl^^4y'VV-~'^(Dm^ 

MRL/MpJUmmCrj-lpr/lpr'S'T>;2,(j^-[c^ MRL/lpr-^^7>(., U^=f-^^/U^'])/<^X 

'9^^A)^fflV^T. 8M«^J;«9:^^^Pi^bfCo |JJIlI:^^f*100/z g/2E(DshMPL-FLAG 

lc::7t2^^^h^^Ti^::^^<;>'h(H37 Ra, ^^h>'y^-(-y^>yi^^±M)^Mx.. ^-v/v 
v?3Wbbfcti(D^^Tt-^^bfCo ii;!jP:feSfi50M g/2E(DshMPL-FLAGf^:7n^>' 
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P3-X63Ag8Ul (P3U1, ATCCJ:(9^A) t'^'y^^m-WM^^U^X.. Polyethylene 
Glycol 1500 (Roche DiagnosticsttM) ^;!jPX./.e/5S^>^-^i-^^^t;iJ;«9*ffliaSl!'a-^tf 
ofCo j;'9HATj^ffi^fflV>TM^^m\ j^^_hW^fflV^TshMpl-FLAG^fc 
f*hMpl-Fc^@^^l:bfc^A/:/l/— h^rfflV >fcELISA*5 j;tJ?BaF3-human Mpl^ffl V > 

[0165] 1.6 ^thMpl^#:(D^^^lf 

UW-mmi^^^'^'^:^\^G (gamma) (ZYMED^±B)i:T/V;^y:7;^;?^:7ri5^— € - 
IgG (gamma)(ZYMED^f:M)$r>^V^fc•^•^>^IgGi^>'K-r5'^ELISA^fTV^ 

^ lsotypeO#LV^tff|K^rL#:^;^i5''>^^-"— Hl^LT. GraphPad Prism (GraphPad 
Software, USA)^^V^-C^»^^f^^L. ^#:mS<^m#^fTofCo 

[0166] ^#:(DT^y^-r:7'}*. T^y^-r:7'#m6^^ce^^^#:^fflv>fc^ig^fe#e^ELiSA 

J^T^^^UfCo hMpl-Fc^l n g/mLi!;fe§<J;5l^coating buffer (O.lmM NaHCO 

3 

(pH9.6), 0.02%(w/v) NaN )-e#f5b/c^)(D^;!jPx.. 4°CtC-C— iffeSJ^^b. =3— ^^>^^-' 

3 

L/Co Diluent buffer (50mM Tris-HCl(pH8.1), ImM MgCl , 150mM NaCl, 0.05%(v/v) 

2 

Tween20, 0.02%(w/v) NaN , l%(w/v) B?>J^\Zrx:y^n^y^:y^^m^^y<>tM. ^^^^^ 

3 

W—^^m^±M^Mx.. mM-^immikWU-^ Rinse buffer (0.05%(v/v) 
Tween20, PBS)t^-C?5fe^bfc^. Alkaline phosphatase^^LfcT-ryi?^^:7°#M^^ 
Ik^W-^Mx.. ^ta-eiNpr^^ticgbfCo ^#,f*SIGMA104(SIGMA-ALDRICH'y:M)^ 
lmg/mL^J^cC^j:5l^Substrate Buffer (50mM NaHCO (pH9.8), lOmM MgCl 

3 2 

L/c^)(DMV\ 405nm(D®3feS^Benchmark Plus (Bio-Rad^fcM) (-TS'J^LfCo 
[0167] shMpl-FLAG:JoJ:U^^hMPL-Fc{3:>?fi-^^-^?g-'|4{i, EUSA\Z.XX)W^\^fz.o ItMb 
^cshMpl-FLAG:JoJ;tJ«hMPL-Fc^l )u %/mL\Z.fit:bX.^\ZJ=i—y'^^^'^\^^ Diluent 
buffer (^T^^n^'^^^^i^^a^fTofCo ^^^:/yK— ^<Dj^^_h^^^JPX.. ^tfi-ei^F 
r^^tScSbfc^. Alkaline Phosphatase^i^Lfc^-^'>>^IgG^^(Zymed|fcM) ^^(IPX.. 
_hfE;^&i:lll«tC^fe^^TofCo ^?a-eiNFr^^fe$-1i:fcmt-405nm(DB^3fcS^S'J 
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^b. GraphPad Prism^fflV^TEC U^WtHl^f^o 

50 

[0168] CHO-human Mpl*fc{*CHO-monkey Mpl^HIlDlL. lxl0^cells/mLj;i7fe§ 
FACS Buffer (1% FBS/ PBS)(cl!g|^L/Co 100 m L/well^/^§J;5 (^Multiscreen 

^m^fcmm±m%:Mx.. yK±KX30^mR)t^^'^fCo ilfflia^FACS bufFer(;iTlIeI 
?5te#b. FITC^f^^-^!>;7^IgG^#:(Beckman Coulter^fcM) ^^^JPL. 7K±KX30i^ 
f^Rl^-^'^tio MJ^^^^ 500rpm-ei^F^^^C>b. _h^^|^^. FACS Buffer 400ju Lfcl 
^^b. EPICS ELITE ESP (Beckman CouIter)^ffiV^T7n— ih^h^^hy— :|rfTofCo 
tu;^i5:SL3fe (forward scatter) Ami!J^i5cgL3fe (side scatter) (Dt;^hi^'9 A (;i-C^i|ffl 

[0169] ^i^<DT=f:=^:y^hmi^n. TPO^fe^ttit^^T^i-BaFS-human Mpl^fcf* 

BaF3-monkey Mpl^ffiV^TlftfL^^Co ^lfflJJS^^tl.^'tl.4xlO'cells/mL^/^5J;5f^ 
10% Fetal Bovine Serum(lnvitrogen|i:^)^'^t?RPMI1640(lnvitrogen^±^(^®I^L. 
60 ju L/wellT*96well plaXeiZi^mi^fc, rhTPO (R&Dtt®*5j;tJ?^N^:/!;K— -^i^^ 
-h^(^^S^M«9. ^welU;i40ju L^PX.. 37^. 5%CO ^#T-e. 24^Ffl^*bfCo 

2 

10 M L/well-trCell Count Reagent SF (-^;&^^^;^^|±M)^;?JPx.. 2B#r^i:^^^(C. 
450 nm0^3feS(>y"fi^655nm)^Benchmark PlusiiHraiJ^L. GraphPad Prism^ffiV^ 
TEC fft^^mb/Co 

50 

[0170] 1.7 ^}lhMpmi$^(DmM 

J0#_htt^HiTrap proteinG HP;^9A (Amersham Biosciences|±^) l^lg^^^-frfc 
0.1 M Glycine-HCl (pH 2.7)^fflV>T^t±lL/Co MlH^. W^-hKlM Tris-Cl 
(pH9.0)(clJ;«9ii:tjJ;ict'^U PBS-e^M^^W^ffV\ ^^ly^T—UM^^^f^ 
[0171] 1.8 $T:thMpI^#:VB22B(D3zt°h— ycD^^ 

^fchMpl^#:VB22B;5%estern hlottmgiZ.^m~^MXh^^M^^il^\^. thMplOQ 
gP5^iB^J^GST(Dg!l5^® a®^«^LVB22B(D3it°h-^^^tff^tTofCo MGl ( 
Gln26;e)^^>Trp491) , MG2 (Gln26d^^Leu274) CO^i^^^tb^tlPCRi^mi^s GSTM 
-a-S e Wi:bT^Ji.^tX^J:5 t^pGEX-4T-3 (Amersham^h) -^iJ^n— c:^>-^'bfCo 
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^#:^lHllDlLfCo Sonication(ClJ;t95S##N XL-80 Ultracentrifiige (Beckman, Rotor 
70.1Ti)^fflV^35,000rpm-e30^^>i:^#<D^g■#_h^f ^milXL. GST Purification 
Modules (Amershamtt)^^V^T*SMbfCo KmSDS-PAGEKX'O^^M.^. PVDFi^(;i 
h7>'>^:7r— VB22B-^'^>^^#:^fflV^fcwestern blotting^frofCo VB22B{* 
MG-K MG-2^Mi^Lfc*;6^^. VB22BCD^t°h— >^f*Gln26d^^)Leu274(D'^i^l;ifc 

[0172] MG3 (Gln26^^bAlal89) . MG4 (Gln26;5^bProl06) . MG5 (Gln26;5^^Glu259) 

. MG6(Gln267f)^hGly245)(Dmi^tGST(Dm-^S&^i¥M\^n^i^westem blotting 
^frofcfS*. VB22Bf*MG5. MGG^M^bfC/O^. MG3. MG4^Mlilb?fe;0^ofc*;0^ 

VB22B(D::^}:l°h--yl^Mal89:^^hGly24:5COmmc^^ir:59m^m^tlfCo 
iZ.MG7 (Gln26d^e)Ala231) , MG8 (Gln26;e)i^)Pro217) tGST(Dm^M.&M^i¥W^W 
tfLfciSg;^. VB22B{*MG7^^!iLfcd5, MG8^*BliLJfe;?l^ofc♦/5^^>. VB22B(D3i 
:7'f*Gln217;0^feAla231(DMiafC#?fei-Sri!^5^$*XfCo $6>t;iMG10(Gln213 
;6^^>Ala231) tGST(Dm^S&Wt(D'^^^^^mm^tltc^t^^h. VB22B(D^t°h— :7' 
f*Gln213;a^^Ala231(D19T5:7^(3:|5B^$tb^Co 

[0173] 1.9 ^\ihUpmi$-VB22B(D^m^i^R}^-(DRf^.mm^'^imf 

^}ihMpmw.vB22Bi)^-^mm.mMxMpn^i^^ir^^m^mm u mmmiA-v 

^LfcthMpl-IgG Fcm^^^^^<^MtVB22B IgGtcD^WMi^Rit^i^^if^M&m 
'^^J^M^^^fofCo BlAcore2000(BlAcore'a:^(;iSensor Chip CM5(BIAcore|tM)^ 

-^lyhU T^:y:iJiy':fVi^^mKX\ihMpi-igG Fcm^^^^^^^^M^m'^ihl^fCo 

, HBS-EP Bulfer(BIAcore^tM)MV>T1.25~20ju g/mL(DVB22B IgG^MMb. 
VB22B IgG^25>rH1»b^ HBS-EP Buffer^2^rHl»-rS 

^i:-e^il^:^^#fCo Sensor Chip±(DfchMpl-IgG FcM-B-i^^^^^m^'^'^Vfc 
VB22B IgGf*, lOmM NaOH^15fJ>r^mM\^X^^]^. Sensor Chip^S^b/Co 7^ 
-^^i//^5/:7r— i!bTHBS-EP Buffer MV^, ^jg{*20 L/min^bfCo 
BlAevaluation ver.3.iy:7hr>;nT(BIAcore1±M)^fflV^T. ^^S-e#&>t^fcir>-1^ 
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— ^~^AJ;«9SJ^?jlS^m^#mU/Co ^(Dl^^. VB22B IgGcDmm'&miKD) 
1.67+0.713 X 10"^M-e^bofCo 

[0174] mnm2-] ^\^hMpi-:^m^i^<Dj^m 

[0175] 2.1 ^\ihMpmi$in^^^<D^^—=.:yi^ 

fei;tMv[pl^#:^g^i-§/^^:/yK— ^J;'9f4t±ibfcTotal RNA^fflV^T. RT-PCR 
^t;iJ;o-Ciii|>SbfCo Total RNAf*. RNeasy Plant Mini Kits(QIAGENl±M)^ffiV^T 

[0176] 1 At g(DTotal RNA^-fefflbT. SMART RACE cDNA Amplification Kit ( 

CLONTECH|±^) ^fflV ^T. '^^:^lgG2h^mmimimi^m^^^t^^)^:tV=i^^^'^ 
;^-^KMHC-IgG2b (iB^lJ#-^ : 69) *fc{i-^!^;^ /c ^^SM^^itSia?IJt^ffiffi6^/.C 
-^^:i-y=^'5<i5^1/:^^Kkappa (ga^J#-i- : 70) ^ffl V ^-C. 5'7^WlJjt^^^8ff>i-^iii|ig 

[0177] PCRSJ^;^IS(50 L)(D|M.^^^f-^i-o 
5 u. L(D 10 X Advantage 2 PGR Buffer^ 
5 /z L(D10 X Universal Primer A Mix^ 
0.2mM dNTPs (dATP, dGTP, dCTP, dTTP) . 
1 fj. L<Z) Advantage 2 Polymerase Mix 

(i^±(D)^^m ^-ftttiCLONTECH-iiM) ^ 

2.5 n L(Dmm^K}^^mi^. 

10pmole(D'^^::^-y=fp<i^l/:^^KMHG-lgG2b^/c{*kappa 

[0178] '^tiR)^^umm^m:k(Dt^<o-^^h^^ 

94^/5#r^. 7o'c/io#r^. i2x:n^M(D'^^^;v^mmM.. 

94'C/5#t^. 68°C/10#P^, 72°C/3^r^<D1^-ri^/^^25IliHm. 
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[0179] PCR^i^(*QIAquick Gel Extraction Kit (QIAGEN^flM) M V T;?f ^^^/V 
ABI 3700 DNA Analyzer (Perkin Elmer^±M)^ffiV^T^SiS?lJ^^^b/Co 

i^n— ^^^'bfcvB22B nm^Mw^i^y. VB22B-VH) (DmMun^M^m^ 

:7. T5:y^ga^J^ia^J#-^:8. ^iXf^hm^'^mmi.^Xr. VB22B-VL)(D:S^@a 

[0180] 2.2 W^VMx>WiW-Di8bodYm^^^^—(Di^M 

bT^y^i}^hti:^]}l^^-~MM^^\^tiyB22B—^mpy (J^T. VB22B Diabody)^ 
=1— Ki-^»^^^f*. VB22B-VH^=iw-K^;5jt^^(^3'*«*5j;tA/^B22B-VL^=3 

-K«»'e^^C)5'^i^(3:(Giy Ser) ;0^^>^^y>':^— K«ifeS@a^J^#;tJP 

4 1 

[0181] VB22B-VH<Dtli^>^^^'S'— 70 • 1 15HF (ia^J#-i- : 71) EcoRllH5fii^Wi~5 J: 
5J^^tfb. VB22B-VH<D#;^y^9^-^— 33- 115HR(ga^J#-^: 72) f*. VB22B-VH 

<Z)C7fe^^=3— Ki-SDNA{^/N^:/y^VXL. ;e)^o (Gly Ser) ;e)^^>^§y>^;^— ^=3— 

4 1 

Ki-§itSia^0/ce^U^l-VB22B-VLcoN7Nil^^=t— Ki-5DNA{::^N^>^^!;^VXi-;5 

i^^ia^J^^-r^ J;5 (cl^tf-bfCo VB22B-VLOtff;^:7'^-f 33 • 1 15LF (Ba^J# 
73) VB22B-VL<DN7^iiffi^=i— Ki-5i^Kia^J?fe6>tJ?l- (Gly Ser) 

4 1 

5 l-^tf bfCo VB22B-VL(D^;^:7'9-r'^— 33 • 1 15LR (ia?lj#-^ : 74) , 
VB22B-VL(DC7^^^^=i— Ki-§DNA{c:^N^>^'y^^XL. d^OFLAG^i^ 
(AspTyrLysAspAsp AspAspLys/Ba^J#-^: 75)^=t— Ki~§ii:^ia^J^^b. 

[0182] ||^PCRt;i*DV^-C. VB22B-VH*Dj;U?y^;^— ia^!Ji:VB22B-VL:Joj;tJ?y^;(;— ia 

5 At L(D 10 X PGR Buffer, 
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0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 
2.5:3.-5,}>(DDNA:iKlJ7<^— ^'TaKaRa Ex Taq 

10ng(DVB22B-VH^fc(*VB22B-VLit'fH^^'^tfpGEM-T Easy^iJ^^— , 
10pmole(D'g^^;ry=?'^i5^1/:^^K70-115HF. 33-115HR^fcm3-115LF. 33- 
115LR 

[0183] *fc^j^:?as^#{*^c>^*5«9-efe^o 

94r/15#rfl.68r/25^ra(Di^-r^^/^^28IlI^m^ 
[0184] ^4OObp(Z)PCR0i^^QIAquick Gel Extraction Kit (QIAGEN^tM) ^ffi V ^T. TiS 

n— ;7^y/V;5^biW^Lfc^. #PCR0i^cD— V ^TJ^T(^ J:5 (-0— PCR^fr 

5 L(D 10 X PGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dCTP, dTTP) , 

2.5^c:^5/h<DDNA:iKy^^— ^'TaKaRa Ex Taq 

1 IX L(D||— PCR0i^ {2mM). 

\0vmo\e(D^)$L^])^%-^U:^'f-}?10'\\5H¥^ 33- 115LR 

[0185] ip.tLRm^&m^\'m.(Dtm'^^^o 

94r/i5#ra. i2r:/2^M(D-^'<^;v^mmM. 
94'c/i5#r^. iQrc/2^^m(D-^^^;v:^mm^. 

94^/15#F^. 68r/25>r^<^i^-r^5^/^^28IlIS«^ 
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[0186] ^SOObpCDPCR^i^^QIAquick Gel Extraction Kit (QIAGENl±M) ^ffl V ^T. 

?g5tttM)'e?i'fkbfc=^(c:, QIAquick PGR Purification Kit(QIAGEN^fcM) MV^T 
ltMl-^ pCXND3f;i^n— PCXND3-VB22B dh^i^Ml^tlo 
[0187] 2.3 ^thMpl^#:sc(Fv)2^m^i^^— 

VB22B S 5|5<?)20(DH^ Br^^l^*5 j;U?2o(DL^ Br^'^:^^-^tf g$C^^#: 
[sc(Fv)2]^^^i-:5:7'^;?^^K^f^^f ttfsEC0pCXND3-VB22B db^fflV> 

rJ^T(50j;5t-PCR^t^J;«9{»LfCo sc(Fv)2^t^^(D«^al§@^^oV^T. Ill4tc^ 

[0188] f*CJ?)l;i. VB22B-VH^=i— Ki-§it^T-(^3'^iiS53j;WB22B-VL^=3— K-r§ 

it^^^<z)5'5^«jz:i5T5:y^;0^^>^sy>^;&-(Giy Ser) K«JtS@a^J^# 

4 3 

LfCo ^<^«^aii@i-*5V^-C. 3«M(D:/7^-x'— ^if/ciC^tf-L/Co VB22B-VH(D 
fu;^>^^^-^— VB22B-fpvu(^^^-r— A, ia^J#-^: 76) 5'7M(;iEcoRI§|5'6fc^ 
^L. VB22B dh(DGln22^XXJ^Leu23ii^Pvuim&.l^^Mir^^^i^nnY\^tio 
VB22B-VH(Z)^;^:7°^^-r— sc-rL15 B, ga^lj#-^: 77) fi. VB22B-VH 

(DCTfeilS^::^— Ki-^DNAt^^N^:/y^VXL. ^^o(Gly Ser) ;0^^)^^y:/;^;— ^=3— 

4 3 

Ki-5i^Kia^J?'^^>t;?J-VB22B-VLcDN7feSS^=i— Ki-^DNAlc:^M'>^'y^-fXi-;5 

i^^ia^J^Wi-SJ;5l^^ff-bfco VB22B-VL(Dtfr;^y^^^-x'— sc-fLl5 

C, ia^lj#^:78) VB22B-VL(DN7fe^{^^=3— Ki-^:^SiS?IJ^^^U^l^(Gly Ser) 

4 3 

;5^^>^§y>';&-^^-Ki-^i^«^J. VB22B-VH(DC7fe^^3-K1-^:SS@a?IJ 
[0189] H^PCRlCl^SV^T. VB22B-VH*3j;TJ?y^:^— gB^Ji:VB22B-VL*5j;U?y>';^7— la 

5 Ai L(D10 X PGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dGTP, dTTP) , 

2.5:=i-^5'h(?:>DNA7Ky^9^ifTaKaRa Ex Taq 
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10ng©pCXND3-VB22B db, 

10pmole(D^)^:t]}dt^^U:^^]i^/B22B-fpvu, sc-rL15^/c^*sc-^L15, 33* 
115LR (^y^-^—D) 

[0190] ■^fcKi^sU&m^i~iiik<Dt^<ox-h^o 

94't:/15#F^.68°C/25^r^(Di?--ri5^/^^28lHlSm. 

ftm KK)^mm^i2x:xb^^mDm\^f:^ 

[0191] ^4OObp(DPCR0i^SrQIAquick Gel Extraction Kit (QIAGENttM) ^ffl V Titf 

5mL(7510XPCR Buffer. 

0.4mM dNTPs (dATP, dOTP, dCTP, dTTP) . 

2.5^::^5/h<DDNA4^yp<7— if TaKaRa Ex Taq 

1 n LOU— PCR0i^ (2«^). 

\Qpmo\e(D^)^:tV^^y^^^y:t=^V^O • 1 15HF. 33 • 1 15LR 

[0192] *fc^j^:?as^ft^{*^<^^*5«9'efe§o 

94r/15#^. 72X:/2^m(D'^4^/^^5\3iRm. 
94°C/ 1 . 70°C/2^mco-f-4^/^^^5 m^M. . 
94r/15#ra.68r/25>r^(Dih-r^/k^28[HlKm. 

mk KK)^mm^i2x:xb^7^mi3m\^f:^ 

[0193] ItjSOObpOPCR^i^^QIAquick Gel Extraction Kit (QIAGEN^fcM) ^ffl V ^T. 

xi—::^^;vt^hmm\^f^^. ^ypfi^^EcoRi mmmm) ^x,ximmmmiiot\ 
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^g5a1±M)'e^^^bUfc^(^. QIAquick PGR Purification Kit(QIAGENi±M)^>ffiV>-r 
JWMbx pBacPAK9(CLONTECH^±^l;ii^a— ^^'i^L. pBacPAK9-scVB22B^{t 

[0194] 7X{Z., pBacPAK9-scVB22B(Z)PvII§|5fiLt^}f Ai'vH'^'f'^Ml-^-o irf^^ibU^m^^ 
j^itfcVB22B-VH^VB22B-VL^(Gly Ser) ^^h^^V>:^—-<:M'^\^tcT^ym^=' 

4 3 

— Ki-§»'fe^^^$^{^VB22B-VH(DN5^«^=i— K«»^^^^(Gly Ser) 

4 3 

§l3^^#b. VB22B-VH(D5'*iiS{|iJ©ia^J^i^oj;5(;i^tfbfCo S fi^^rvH-o^;:^ 

:7°9^-^— Fv2-r(:7°^'Y-^— F, ia^J#-^:80) VB22B-VLOC^«5r=3— K^T^ 

DNA(^^N^:/y^VXL. ;^)^o(Gly Ser) f)^h)^^V>'^—^=^—Vi-^^&mmt^h 

4 3 

t;^^t^VB22B-VH(DN7^iiffi^=t — Ki-§DNA(^/N--r7'y ^VXi-5i^SiB^!l .^hi^ 
PvuII§|3^^Wi-6J;5l^^fhbfCo pBacPAK9-scVB22B^M{c:LT. i^TC>J;5^il 
PCR^frofCo 
[0195] PCRRftMMSO n L)(D|M.^^^(C^-ro 

5 L(D 10 X PGR Buffer, 

0.4mM dNTPs (dATP, dGTP, dGTP, dTTP) , 

2.5^c:^5/h<DDNA:iKy^^— ^'TaKaRa Ex Taq 

10 At g<DpBacPAK9-scVB22B, 
10pmole(D^^:t]}=f^^U:t^}^^Fv2-U Fv2-r 
[0196] ^tiR}^^U&^mt7^<DtmXh^o 

94r/15#ra. 72°C/26^m<D1)-4^/U^5\BiRm. 

94'c/i5#r^. 7ox:/2^m(D'\f'-(^/u^5mmM. 

94^/15#F^. 68r/25>r^<^i^-r^5^/^^28IlIS«^ 

t-SJiS0i^^72°c-e55>r^;!jp|^bfco 
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[0197] r^SOObpCDPCR^i^^QIAquick Gel Extraction Kit (QIAGENl±M) ^ffl V ^T. T^^ 

mW^tlo pBacPAK9-scVB22B^ffjlJPW*PvuIl(^?git|±M)'e?li{kbfc^t::. tU 
m^fzm)\^W^\^. pBacPAK9-VB22B sc(Fv)2trf^MbfCo Wm^fz.^^^—^U 

QIAquick Gel Extraction Kit(QIAGEN^fcM) ^fflV^T. |t)1600bp<Dilf>H'^T;5fa— 

^^/Vt^hWMl^. m^^^^—pCXnD2\Z.^n—^:y^^\^, PCXND3-VB22B 
sc(Fv)2^f^MbfCo 

[0198] 2.4 mmmM^m\^fzm^vuv\--^m.uw-(D^^ 

^To/Co Gene Pulserll (BioRad^hB) ^fflV^/c^l/^hn^^JsV— ^>3^^fit;iJ;«9at{5^ 
^AbfCo ^m^i^'iJ'— (25 IX g) ^PBSi^^^L/cCHO-DG44|fflJia (1 X lO'lfflJia/mL 
)(D0.75mL^m'^Lfc1>CD^7k_b-ei05>ra?^*|Jb. =¥^-<2/M;i#L/c^t;il.5kV. 25 

— v'3>';^S$tl.fclHJ3S^. 500 n g/mL Geneticin (lnvitrogenl±M) ^"a-t? 
CHO-S-SFMIli^J^fednvitrogen^iiM) \^Mx.Xmm^. ^^CHOm^W^m^\^fz.o 
VB22B sc(Fv)2}*. rCD;^&-e^^|gmiBJIS*5fe*5j;t;?^(Dj^#_h«^^^LfCo 
[0199] COSTJMJi&^ffl V ;2^^^#:cD— aH4^mf* ^co J;5 (ciLT^f ofco 

— (10 11 g) ^PBSt^^^^Lf'COST^BIS (1 X lO'MM/mV) (D0.75mL^fM-^bfct)(D^ 

7K_h-ei05>r^i^iPU =ar:=-^5/ht;i#bfc#t;ii.5kv, 25 ^ FDO^itcT^^/v;^^^ 

10% FBS^^tfDMEMi^Ji&dnvitrogenttM) KMx.. ^ifeJ§^Lfc#(c:, PBS-ei5fe#^ 
^(^CHO-S-SFMIIj$J^&^;!)P;tT^3 0 ralit^bfCo VB22B Diabodyfi, ^(D^^mX 

[0200] 2.5 j^^_h^fp<D^tMvlpl— ;4:^^#:<7)^* 

COS^|}ai;i-agtt^m$-^/c^tMvlpl-;^^^^*:<Dj##_h»ctj(o^^{^^ 

:/9X^>-^lii^W^ bray^bfCo i-/^tP~^BlAcore2000(Biacore|i:M)t^Sensor 
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Chip CM5(Biacorei±^)^-fe:5/hb, ANTI-FLAG M2 Monoclonal Antibody 
(SlGMA-ALDRICH^^:^^?^'^LfCo^5i5mL/sec-e)g^iS(D1^^:7'/^^^b. 

^fflbfCo Diabody(;ioV^-C(D^2pp"pJ*. dbl2E10(WO02/33073. WO02/33072#M 

sc(Fv)2^^ov^T<7)^^p^'D^*l^c^t^^^«3t^^^ol2Elo sciFv)2^mm 

[0201] 2.6 ^}^hMpl Diahody^XXf— ^m.W.i^CO^M 

VB22B Diabody^^i.COS7|fflJi^fc5V^^iCHO*fflJiS(Di^^J:l^f 50 mM 
Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20-e¥^^t:UfcAnti-Flag M2 Affinity 
Gel (SIGMA-ALDRlCH^tM);&^-fc^^^^^$^i^. 100 mM Glycine-HCKpH 3.5)-e^ 
m^-lirfCo ^t±l®5>f*. W-hKlM Tris-HCl (pH8.0)-e'tifP^=fTV\ HiLoad 26/60 
Superdex200pg (Amersham-Biosciencett$©;^^i^^ffl V ^-C^/V'5ii§:^n->'h^'^v'^ 
— ^^TofCo y/V6a^i5'n-^'bi/^>^^— (D^^5/:7r— PBS. 0.01% Tween20^'Kffl 

[0202] VB22B sc(Fv)2^Ji,COS7|fflJiSfe§V ^{*CHO|fflJ3S(Di:t^_h?t^, DiabodyMM.!:!!! 

20mM y:/^M^|g(pH6.8)-e5F||^[:L/cMacro-Prep Ceramic Hydroxyapatite 
Type I (Bio-Rad^m):^9J>^iz:^^n. 250mM y^^i^«?S(pH6.8)-e^Pg6^{;i^mb 

f'o RS^51^^i!ilf^fflV^-C^i^^. HiLoad 26/60 Superdex200pg;&^A 

^m^^X^/v^^^^-^Vi^fyy-i—^'if^^. 5>^^*;0^^4OkD~7OkDt;i^^1-§iif 

r^-^^^StbfCo r(Dlif5>^x 50 mM Tris-HCl(pH7.4), 150 mM NaCl, 0.05% Tween20 
"C^H^bbfcAnti-Flag M2 Affinity GeV^'yMZiWL^t^. 100 mM Glycine-HCl(pH 
3.5)-t?^m$-&fCo ^t±]^1^5>^^^ Wb\Z.\U Ths-HCI (pH8.0)-ectI^P^^fV^. HiLoad 
26/60 Supe^dex200pg;(;7i=^MV^Ty/^^J^^^^'S'^i?'7:7^— ^^TofCo <5^VV'53ii 
^n'^Y^'7y>(—(D^<-yyr—\'i.. 20 mMg^^J^W?^ (pH6.0), 150 mM NaCl, 0.01% 
Tween 80Sr^fflbfCo #**M:^7^^x:/^c:^oV^•r. Diabody*5j;U?sc(Fv)2^0^^^*, 
SDS-PAGE4o j;U?$iiFlag^#: (SIGMA-ALDLICH^h) ^ffi V ^fcWestern Blotting^ffi 
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[0203] 2.7 Flow CytometrylclJ;^^thMpl^;^^$n:#:(D?^'^^'|4(DfP>fffi 

CHO-human MpU CHO-monkey Mpl:j3 j;TJ?CHO-mouse Mpl^IUlDlb. 1x10® 

cells/mL(C;'^§<i:5i-FACS Buffer (1% FBS/ PBS)t^^iSbfCo 100 /xL/wellt^^^X^ 
tCMultiscreen - HV Filter Plates (MilUporeliM) t^^^i^b. i^>L^^f^i;iT_htf 

200 ju LtDFACS hufferKXimi^^V. 10 g/mL(DANTI-FLAG M2 Monoclonal 
Antibody (SIGMA-ALDRICH|±i^)^?^;!jPb. 7K±\^X30^mR}t^^^fCo 
/iLCOFACS buffer (^-C7MJi^^l[Hl^ifi-bfc=^. 100ft#f^bfcFITC^Ii^-^!>^IgG 
^#:(Beckman Coultertt^) 7k±KXZ0^mK}t^^'\tfCo mm^^'L-l. 

-h^^l^#^ FACS Buffer 400 fj. UZMMV. EPICS ELITE ESP (Beckman Coulter^ 
)^ffiV^TFlow Cytometry {^#fcL/Co tir:^t5ca3fe (forward scatter) ^milJ;^^SL3fe ( 
side scatter) (DtJ^hi^^At^Tf^lfflJia^fflt-^^^— h^^^b/Co 
[0204] *fML/cVB22B sc(Fv)2^fflV>-C. ^WMpl^^m.^'^tfcCHOmMcMir^"^^ 
^^^WiSD\^fc^^^m5\C^iro ^^JMJJ&-efe5CHO*5j;U«CHO-mouse MpliC 
^L-Cfil^-^IStt^^^-f . CHO-human Mpl*5j;t>^CHO-monkey MpU^#MWti 
?g'a-i-^^^/55«^tl.fCo ^0?^'^?S'I4(DM[R](*, VB22B IgGi:^t?^/cCV^^^^^^> 

. i&^^ihKxmi^(Dl^^^m'±mtvx\^ ^/^v ^;^^;5s*ia'J$tt/co 

[0205] 2.8 ^}lhUp\~^m^i^<DTPOmr=f=^:^hm^(DWii5 

TPO^^ttit^^^-f-BaFS-human Mpl^fc{*BaF3-monkey Mpl^fflV^-CTPO# 

#^Ji&^l% Fetal Bovine Serum(Invitrogen|fcM)?r^t?RPMI1640 (Invitrogen^fc^ 
X2m^W-Vf-z.^. 4xl0^cells/mL^?'^§J;5(^10% Fetal Bovine Serum^-^tf 

RPMI1640}^^^Sb. 60 At L/well-e96well plate f^^j^LfCo rhTPO (R8lD^±M). 

cos7mm±m'^fcnmm:ffa<Dm&^M'o. ^wemcAOixhmK.. six:. 5%co ^# 

2 

T'C. 24NFr^i^#b/Co 10 u. L/wellT'WST-8|^:^(Cell Count Reagent SF, -T^y^ 
T:^i^^±M:)^Mx.. li:^{clBenchmark Phis^m^^X450nm(Dm.^M(MM655nm)^ 

miMu 2mmmmm^. #S45o nm(Dm.^mMm655nm)mmL^fco wst-s^ 
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*i^l;iTPO#T=f=>^h^tt^Mb/Co *fc. GraphPad Prism^fflV^TEC j^^W 

50 

[0206] ^/c. TPo^fe#ttiim^^i-t h e ikmmmw-^^h^M-o7e(DSMzx<omx)^mm 

LT. TPO#T=f^;^h^'t4^ffF'fffibfCo M-07e^l% Fetal Bovine Serum^-^tf 
RPMI1640-C2llI?^#-bfc^. 5xl0^cells/mL^7^cC^j;5li^lO% Fetal Bovine Serum^ 
tfRPMI1640lc:^^b. 50 ju L/well-e96well plate (cl^^r^bfCo rhTPO, COS7j##_h 

?t*fc«|*MB"p<^|gS^^'9. #welU^50M L;l3P;t, 37°C. 5%CO ^#T-C\ 48B#rHl 

2 

i^^bfCo lOju L/well-eWST-8^^(Cell Count Reagent SF. ^:fy9^'T:^^^±M)^ 
Jja:^. iHmJ^Benchmark Plus^fflVNT450 nm<D^3feS(>^M655nm)^?l!l^b. 4^^ 
mmmK. SS450 nm<D®3feS(>i^M655nm)^?l!l^bfCo 4NFr^<Z)®^3feS^^l:^m 

[0207] »^bfcVB22B IgG, VB22B Diabody:Jo j;t/VB22B sc(Fv)2^^ V ^-C. 

BaF3-human MpU BaF3-monkey MpU M-07e-e(DTPO#T=f:=^>^b^tt^fFffiLfc 

tl.§(WO02/33073, WO02/33072#M)o ff^c(c:5t#b^c^fchMpl^#:^>[Hl#-efc«9 
, VB22B IgG (BaF-human Mpl EC : >30nM)fcl^bT. VB22B Diabody:}3j;U? 

50 

VB22B sc(Fv)2{*i^V^T=fc::^>^h?g-'|4(BaF-human Mpl EC 61pM, 27pM) 

50 

"e$>f9. ^^y;^;VK'e$>§human TPO(BaF-human Mpl EC ■.76pM)tm^i^±<D^ 

50 

ti^^bfCo VB22B Diabody^iti^L-CVB22B sc(Fv)27!)^m^^^]&^^l.fc^t^^h. 

[0208] 2.9 ^rLthMpl^;2^^^iT:#:<Z)tHb 

VB22B sc(Fv)2(DW\:^MMi~^tcibl^. <2^^$tl/TV^§Kabat Database 
(ftp://ftp.ebi.ac.uk/pub/databases/kabat/) X^^i^<DW.^iy^—i^^A^V. rT 

{*DN13(Smithson^), Mol Immunol. 1999;36: 113-124)i:i^V^^BlD'|4^i^ori:dS^ 
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t^ofZo *^c. Rr^'^*^f*ToP027(Hougs^, J. Immunol. 1999; 162: 224-237)^i^ 

«tt^mfe^l^(i^T. CDR)^#^itL/cfcb>fb^#:^f^MbfCo th^k^^sc(Fv)2 
^CHO-DGAAMM^X^^^^. BaF-human Mpl^fflV ^fcT^f'^^h^Stt^ff'fffib 
fCo T^^^^y^^^^U\^. FRMZ-T^y^U^^MK.. -^I>;=^MVB22B sc(Fv)2i: 
|^^(DT=f:=^;^h^tt^^-r§tHbVB22B sc(Fv)2^f^^bfCo 
[0209] ^#:6tJf-«^ 50base@S<^'^^J^y=*^DNA^^20base5gS^M'y^'y^^Xi-^J:5 

— Ki-^it-g^^ft^bfco ^t^b(Ditfe^^ffiv^T. ##0i|2.3(D;^&i:[Rl#t;i. 
sc(Fv)2Sr'ftMb. Igm^i^^iJ?— pCXND3(;i:J^n— ^^i^U, 35aig(OfcMt:VB22B 
sc(Fv)2Sr#Abfc#|S^^i?'^— pCXND3-hVB22B p-z sc(Fv)2. 
pCXND3-hVB22B g-e sc(Fv)2. pCXND3-hVB22B e sc(Fv)2. pCXND3-hVB22B 
u2-wz4 sc(Fv)2, pCXND3-hVB22B q-wz5 sc(Fv)2^f^^L/Co :^:/7:^5:Ki^'^*tL 
6hVB22B p-z sc(Fv)2(Di^Sia^J^ia^J#-^:60{c:. T5y^ia^J^ga^J#-^:61 

hVB22B g-e sc(Fv)2(Di^Sia^J^ia^J#-^:62f;i. T5y^gB^J^Ba^J#-^:6 
3(C. hVB22B e sc(Fv)2(D:^^iS^IJ^ia^lJ#-^: 64Ji. T^y^ia^lJ^ia^lJ#-^: 65 

hVB22B u2-wz4 sc(Fv)2(D±tSia^lJ^ia^lJ#-^: 102^31, T5:7^ia^!j^ia^[j# 
^: 1001(1, hVB22B q-wz5 sc(Fv)2<^it^ga^J^ia^J#^: 103(cl, T^y^lB^J^ 
ia^J#-^:101(cl^i-o ■tfc'^'^7>?>MVB22B sc(Fv)2(Di^^ia^J^ga^J#-i-: 13(;i, 
T5ygiia^iJ^ia^iJ#^: 14(^^-ro #%f?!j2.4(D;^?i^^#t^CHO-DG44lHJiSt^ 
m^±M^Um^fz^ th^bVB22B sc{¥w)2\t.¥\aiZ^^^HM\^X\^t^\^^ 

-efe^MGlO (Gln213;5^^)Ala231)^GSTg!l5'^Sfi®^flJfflbTfTo/Co MGIO^GST 
g^-o-MSS^OltMJ^N Glutathione Sepharose 4B(Amersham Biosciences|±S) ^ffi 
V^T. /kt^tt^oT)S^bfCo *tMbfcMG10 tGSTSl'^ 

WWS.^^^1^—(0-:^'^Y^—MZMoX. HiTrap NHS-activated HP(Amersham 
Biosciences^fcM) Km'&itX^. T^^=-T>f:fy9J>>^i¥Ml^tio tMbVB22B sc(Fv)2^ 
^CH0MMC0i^^±^^^ 50mM Tris-HCl(pH7.4), 150mM NaCl, 0.01% TweenSO 
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'e^W^bUfcMG10-GSTB!i!'^-SSW@^^b:*^-^^-^fEb^ tM[::VB22B sc(Fv)2^®^ 
^^"^^ lOOmM Glycine-HCl(pH3.5),0.01% Tween80-e^t±l$-ia:fCo MH^^S^l'iW-'h 
KIM Tris-HCl(pH7.4)-ect'fP^ffV\ HiLoad 16/60 Superdex200pg (Amersham 

Biosciences^tM) ^ffiV^T^Vv^ii^n-^h^'^:7^— ^^fofCo ^Vv^igi^n-^h^^^ 
^^—(DMWmi^. 20mMi^^:/^MW|g (pH7.5) , 300mM NaCl, 0.01% Tween 80 

^tt^fPftbfCo *tMbfc-^!>>?>MVB22B sc(Fv)2 , hVB22B p-z sc(Fv)2, hVB22B 
u2-wz4 sc(Fv)2, hVB22B q-wz5 sc(Fv)2*Dj;U^^th^bbfchVB22B e sc(Fv)2, 
hVB22B g-e sc(Fv)2^ffiV^-C. BaF3-human Mpl-e(DTPO#T=f'^^h?g-tt^fP#L 
fcfg^^ia9. 10. lll;i^i-o #atMbVB22B sc(Fv)2<DT=f^;?^h^i4«lJ{S|^ 

[0210] 2.10 ^t:hMpl^#:VB22B IgG, VB22B sc(Fv)24oJ:tFt:HkVB22B sc(Fv)2C0^JH 
^L/cMG10(Gln213;O^^Ala231)-GSTil!f!'^ ®aa^VB22B IgG, VB22B sc(Fv)2*5 

j;u^^tHkvB22B sc(Fy)2tcom.wMi^Kst^i^^n^mmmmm^^n<>f'o 

Biacore 3000(Biacore^i:^i;iSensor Chip CM5(Biacore^i:M)^^^l-^ T^>:^-y^]) 

HBS-EP BuflFer(Biacore^fcM)^'KfflL. WM\'i.20 n L/mintVfCo rrtilHBS-EP 
Buffer-e5.5~175.0nMc7)^ii^t^|^Sb/-VB22B IgG^^;tx-?'tt2^r^^;!)Pb-C. # 

mm'^^<D'^^mi^^nfcm^. mmmm^2^7^rmm\^tio sensor cwpjico 

MG10-GSTilil5'^®fi®lclf^'^LfcVB22B IgGf^, 20mM HCl^l^m^ML-X}^^ 
Sensor Chip^S^^bfCo 4.7~150.1nM(DVB22B sc(Fv)2, 5.3~168.9nM 

(DhVB22B q-wz5 sc(Fv)2, 4.9~156.8nM(Z)hVB22B u2-wz4 sc(Fv)2^|iML. 
MGlO-GSTill-a-S e®^@^^bbfc^2/7°t^^;(jPLT. ay^^^JfebfCo 

[021 1] V ^•rnhr.mim.w^xh^tc)^. ^mmxnhtitc'^>'^—^=7J>>x\-i. —mtr.m 

(Dmi?(D^^7i^WitEl.fc^MK^J:^o ^COfcJ?). BIAevaluation ver.3.iyy'h'>mT 
(Biacore^±^(DBivalent analyte model^M^L^XM^'t^^tiCX'O . — fttO^^-C 
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XJPMM^MKD)^Mli^^\^tlo VB22B IgG, VB22B sc(Fv)2, hVB22B q-wz5 
sc(Fv)2, hVB22B u2-wz4 sc(Fv)2(DMM'&MKDM^ ^fl^fl 1.15xlO"V, 
1.17xlO"V. 1.36 x10"'m. 1.02 xlO"^M-efe«9. MGlO-GSTife-a-^ fi®t^>^b-C. U 

[ifti] 





ka (1/Ms) [x10=] 


kd (1/s) [x10-3] 


KD(M) [x10-«] 


VB22B IgG 


0. 96±0. 78 


1. 10±0. 01 


1. 15±0. 09 


VB22B sc(Fv)2 


4. 23 ±0. 22 


4. 91 ±0. 72 


1. 17±0. 23 


hVB22B q-wz5 sc(Fv)2 


3. 76+0. 38 


5. 10±0. 56 


1.36±0. 06 


hVB22B U2-W24 sc(Fv)2 


6. 08±0. 30 


6. 17±0. 23 


1.02±0. 08 



[0212] mm^mwFon^ i\:.^mmmm(D^m\z.i:^isLA--mm'pm(D^mmt\^x^ $ 

mtX^X. TPO(D^-^^^J;;5^TPOM#:(Dmm^5^^$^^-C*5^90unzhi Li. et. al., 
Blood (2001) 98, 3241-324, Saroj Vandhan-Raj. et. al. Ann. Intern. Med. (2000) 

132, 364-368). m\^^^'\&(DTFo^'m:mm^^^^uw-i)m^^fi. -^<^j^m 
$ti.Tv \^x.ox^^fh^m^o^m-w-T^^=-::^vw7^^im.w-(^n^ 

iy^<^(Dmm^^\^xh. ^(D^mkKmm^fi:<. m^mm^M(Dmm¥K. mm 
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[I] TPO^^^*: (Mpl) ^<D^^f^ik^^ir^sc(Fv)2^^^m^tl^X^^ir^sk4^U 

Mo 
Mo 

^^t^^Wi^mm^i^ti^x^mir^skymm^i^mmmmo 
[7] ia^j#-^:4. 5. 6icmm(DT^ymmm7t)^^^j:^cDRu 2. s^wi-ae^Rr^^:^ 

^i^^^^m^tx^x^^-f-^sk/mu'j^mmmmo 

mm(D^^^^ir^^i^^^m^^t\.x^^'r^ik4^um<i^-&mmmo 

[I I] thMpi(Z)26# @ ^^^>274# @ (DT^ym^^^mmi-^^w^^^^^^t]^x^m 
[12] Tpo^^^ (Mpl) ^<D^^m^^m'r^sc(Fv)2^mm^6^ti.x^m'r^sk/bu 
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[14] v:y:h—m5T^ym'r::h^^t^wmtir^. mMmi3Kmm<DskyhmmMo 

[18] ia^j#-^:4. 5. 6Kmm(DT^ymnm^^hfi:^cDRu 2. s^^ir^^m^^mm 

^^t^^Wi^m^m^^ti^x^mi-^sk^^mmunmo 

^^i^^^^m.s^t\^x^mir^sk/mmMmo 

[20] M^^l7~l9(DV^-r;^^/0^^^:|B^oT5:7^@a^J^^:*5V^TlX«^#:c>T5:7^^5g 

^m^tvx^mir^sk/bmmMmo 

[22] t:hMpl(D26# g ;a^^274# @ (DT^y^g|5^i^^^mi-^^#:^*^^^^b-C-a■* 

i-SJfiL/J^^^i;!JP^Jo 
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